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CLEANS OUT MOTORS » KEEPS MOTORS CLEAN pernee Z 


through air intake according to instructions, then 
Ping eee Sputter eee Cough op 6 ME «6 drive your car 100 miles or for 60 days, whichever , 


P . is first. If not convinced that Casite gives you * 
your motor needs a Casite clean-out. At your | better and smoother performance, you get / 


. 4 = s double-your-money-back by filling out guar- 
service station, Car dealer oe gaem e pint antee certificate and mailing to The Casite 
in the crankcase every oil change and a pint | Corporation, Hastings, Michigan. Maximum 

is - refund is $1.30 per pint, twice the nationally 
through ‘the air intake every three months, | advertised price of Casite. 
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Tue FUTURE is coming toward you... a world 
of new electronic, plastic, Diesel industries and 


changing older ones. With I. C. S. training, you can advance today 


Famous International Correspondence Schools _ and be fully prepared for the challenge and the 
texts are informed, authoritative, practical guides opportunities of the coming era. An I.C.S. 
to any field in that future. And the time to begin Course is more than job insurance—important 
your training in any one of 400 I. C. S. Courses as that is. For the earnest, ambitious man or 
is RIGHT NOW. woman, it is Success Insurance—backed by a 

Without preparation, what will be your chance 53-year record of training industrial and busi- 
in competition with fellow workers who are study- ness leaders. 


ing now to qualify as experts: Mark and mail the coupon below for full 
You know the answer. information. Act now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS = |S, 


BOX 2322-G, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 
Air Conditioning and Electrical Courses D Ship Drafting D Textile Designing 
Piumbing Courses D Electric = a eae ie — Fitting O Woolen Manufacturing 
0D Air Conditioning © Electrical Engineering } Shop Practice 
D Heating OD Plumbing (C0 Power House Electric DO Steel Mill Workers ps me ~ rses 
O Refrigeration ( Steam Fitting ( Practical Electrician C Tool Desig: D oe Cou — 
Chemistry Courses O Practical Telephony C Welding, Gas and Electric a ueneaae c fg RGverCens 
© Chemical Engineering CO Telegraph Engineering Radio Courses t Gohan tinaeeieer 
( Chemistry, Analytical Internal Combustion © Electronics | Business Management 
© Chemistry, Industrial Engines Courses (© Radio, General D Certified Public Accounting 
0) Chemistry, Mfg. Iron & Steel © Auto Technician [ Aviation [© Radio Operating © College Preparatory 
OD Petroleum Refining t Plastics (© Diesel-Electric © Radio Servicing O Commercial 
O Pulp and I aper Making O Diesel Eng nes © Gas Engines Railroad Courses CO Cost Accounting 
Civil Engineering, Archi- Mechanical Courses © Air Brake Car Inspector D Federal Tax 
tectural and Mining Courses’ [ Aeronautical Er gineering © Locomotive Engineer D First Year College 
0 Architectural Drafting Airplane Drafting (C Locomotive Fireman Foremanship 
0 Architecture } Flight Engineer , S a ‘ore 
O Bridge and Building Foreman Foundry Work C Railroad Section ¥ wae 
O Building Estimating (1) Heat Treatment of Metals Steam Engineering Courses 
© Civil Engineering 0 Coal Mining Industrial Engineering C Boilermaking | Higher Mathematics 
© Contracting and Building Induetrial Metallurgy C Combustion Engineering } lustrating 
© Highway Engineering } Mechanical Drafting © Engine Running | } Motor Traffic 
0 Lumber Dealer Mechanical Engineering © Marine Engineering D Postal Service 
O Reading Structural Blueprints Mold-Loft Work D Steam Electric D Salesmanship 
OD Sanitary Engineering C Patt ernt aking D Steam Engines OD Secretarial 
0 Structural Drafting () Reading Shop — Textile Courses D Sign Lettering O Spanish 
D Structural Engineering CO Sheet-Metal Drafting Cotton Manufacturing D Stenography 
0 Surveying and Mapping [) Sheet-Metal Worker O Rayon Weaving D Traffic Management 
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-State. 
Junadian residents send cowpon to Internationa correspondence § ( . Ltd., Canada, 
British residents send cv meen $0 1. C. , 1 Kings névi WwW. 
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Future For Trained Men Is Bright 
in Radio, Television, Electronics 


Radio Repair business is NOW, There 
! fixing Radic your spare t or own 
Tr K Technicians also find 

pportunitic Police, Aviatio Marine 

itr leastir Radio Manufacturing Publ 

rk ¢ Think of oor oming when ne 

I greater opportunitic 

FM, 1 1 be offered to the 


Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 
T ‘ nroll I start send EXTRA MONEY 
I s I ! + ENTRA fixing 
You LEARN 
wl t ! re Radio 
: parts T set Us! rk 


Mail Coupon For Free Copy of Lesson 
and 64-Page Illustrated Book 


nd ¥ FRE! 1 ] Gettir 
i Rece r 8S to ow 1 ‘ 
to tr par time Ww it 
rt Wi R 
R t envelope 
1 per I J. E. SMITH. President. 
GH. National Radio Institute, Pioneer Home 
Radio School, Washington 9, D. C. 
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“+ Course Includes Training in 
TELEVISION ~ ELECTRONICS 
FREQUENCY MODULATION 











RADIO SERVICING pays good money 
r full time work Many others make 
$10 a week EXTRA fixing Radios in 


Satins tht A. M, SIG- 
NAL GENERATOR gives 
Pro- 


you valuable experience 


vides amplitude - modulated 
signals for test and experiment 
purposes 
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J You build this SUPER- 
HETERODYNE CIRCUIT 


that brings in local and 
distant stations. You get 





practical experience put- 
ting this set through fasci- 
nating tests 


You build this MEASURING IN- 
STRUMENT yourself early in the 
course-—use it for practical Radio 
work on neighborhood Radios to 
pick up EXTRA spare time money! 
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keep it—use i without obli 
Mail Coupon NOW for 
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6 MR. J. E. SMITH. President, Dept. 5GH 

8 National Radio Institute, Washington 9, D. C. 

& Mail me FREE, without obligation, Sample Lesson 
@ and 64-page book Rich F rds in Radio."’ (No 
g salesmar 1< se write plainly.) 
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| OF INVENTION 
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LATEST FACTS ON INVENTIONS 


Is your invention something for the home, the farm, the factory, 
the store? Would you like to know whether anything like it has 
ever been invented, and i t, how to protect your invention? Our 
new 48-page book “Pater t G for the Inventor” will show you 
how to pr ceed with y - You’ it get a good idea of 
Would you like to know 

of cnut taantiont Ti \ 
epar ed by auth 
festingh use, and other out 
nted — thereby protected 
nly ‘tells you how to obtain a pa i 
that must be taken afterward to promote 
MAIL THE COUPON TODAY to 
vey B. Jacobson, Registered Patent 
, Washington 4, D. C. { 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 





‘ an eve ne to patent your invention Why? 
1USe i aK é everyw ngaged in war production are looking 
: the future by ) so they will have new and 
i ems ) mak i sell consumption as soon as the war is 
T s what happens the last war. Hence, the smart thing 
>d k ahead too. Protect your invention and-your 
y applying f a patent " 





Our “Patent 








€ Ss ma important questions concern. 

Patents that inve It te what facts — lrawings, 

es, etc. a i Pate if ivention 

f dated du esse ! w t | to safeguard 
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ably " table before f g fees usses costs 
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h the Patent ude also Free - 
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€ e y f application This 1 rn 
gy nat omar. omy, * sae Action i CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 4 
IMPOR TANT Delay can be costly. Mail the : Registered Patent Attorneys before the United States Patent Office 
upon in an envelope, or paste it on a penny : 53-G Adams Building, Washington 4, D. Cc. q 
postcard NOW Py Please send me your 48-Page ‘“‘Patent Guide or, ~ t 
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DON'T WAIT until it’s too 
late...ADD PYROIL NOW! 





Yes, there is such a thing as adding Pyroil too 
late. Pyroil cannot help recover the wear that 
has already taken place. It cannot restore life 
to your car that is already lost 
But it can very definitely add length of service 
to a car that still has service to give. It can 
reduce wear due to friction by preventing oil 
from draining off piston and cylinder walls. It 
can prevent corrosion. It can reduce carbon 
formation, free away sludges and gums. Pyroil 
cleans your motor. Pyroil keeps your motor 
clean. Pyroil lubricates your motor. Ask your 
gas station attendant to add Pyroil 

Menufactured and Guaranteed by 

Pyroil Company 


W. V. Kidder, Founder 
$71 Main Street, La Crosse, Wisconsin 


Pyroil adds 
life to your car! 


Pet ee eeeee eee et ooeoeS 
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BE A CLERK 
all my life? 


NOT ME!! 


Of course you say you won't. 

But you may be unless you do something 
about it. 

Hoping and wishing won’t get you a bet- 
ter job and more money. 

You must prepare for that step ahead— 
be ready to make promotion come. 

We have helped thousands of ambitious 
men and women get ahead in the business 
world—perhaps we can help you. 

At least you should investigate. It may be 
the turning point in your life to a better job 
and more money. So send the coupon with- 
out delay. Check the field of your choice and 
we'll send you without obligation the re- 
quirements and opportunities in that field. 


LASALLE Extension University 


A Correspondence Institution 
417 S. Dearborn St., Dept.7493-R, Chicago 5, Ill, 


I want to know whether you can help me get ahead 
in the field I have checked below. Send me your free 
48-page booklet and full information about your 
home-study training in that field. 


DAccounting (Business English 

(Bookkeeping Effective Speaking 

DC.P.A. Coaching (jindustrial 

OLaw: LL.B degree Management 

()Salesmanship (jExecutive Management 

DStenotypy OTraffiic Management 
()Foremanashi p 


Fi innccienaettiesntnmneetaned a 
casita tntettiiatnintitstctieyatntntnlibetadidiie tobias 
RE cccesismmnnsinteesamennasennitin ase 
Gillinconbecosessbecasedens Fett.c.< MMacccase 
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UDELS REFRIGERATION & 
. AIR CONDITIONING GUIDE.....$4 


New AIR Cover to Cover—1280 Pages, Fully Illus. Covering 
basic principles, servicing, pon & repair of household, com- 
: cial & industrial refrigeration & air conditioning. A gok 


e of essential important facts for engineers, servicemen, users. 


AUDELS CARPENTERS & BUILDERS 
GU DES—4 Vols. ............ paaee $6 





At os illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woo iworkers. 4 
: , 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
tach volume sold separately $1.50 a vol. 
I tical quick ready ref auto m echa $s, service 
= one rators & owners. Explai ra ruction & servic 


ype Diesel en- 
. Indexed. A 


i f modern meter cars, truc 
gine 1540 pages, fully ill > 
standard book for mec! anics. N 
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AUDELS DIESEL, ENGINE MANUAL. $2 


actical 





i ry, operation n yh er 1 

cluding Ge ntenies Mo Si pages, fully il lu 

i Sie banaieee, coe Is plainly brought out, this 

book is of extreme value to er 3, operators & students 

AUDELS WIRING DIAGRAMS. . aan ..$1 
re ‘ d s wirt ro - 

t a al mg t ws ¢ leatis h yw to wit e one 3 ore 





tr lcity Fac 1 ¢ agram “ com 


tty | y peach diacram i i; AN AUDEL GUIDE IS A GOOD FRIEND! 
AUDELS. PLUMBERS & STEAMFITTERS Use the brains and experience of others in these Guides of the 


wit ols Trades. Save time and money with right methods, short cuts, 
D Segesecccecece ge 
A Practical Trade Assistant & Ready Reference. Explains in plain labor saving ideas. CHECK NOW! You can look over any Audel 
la sage & by clear illustrati , diagrams, charts graphs, pi . . . + o£: 
h ee nciples of modern plumbing practice inclading Marine vide in your home, Start the Easy Payments if satisfied. 
Tipe Banna. Bo Ee nthe soe ne 1 Vols.—1670 Pag 


. Pocket size. Each Sold Separately $1 ea tel = oe ee a CUT HERE sea =w==s 


supe HBO: woress SIMATL ORDER 


Prac H A NE D' information. Fundamentals of Sheet Me 

i 7 ot yey fig 4 aE. — sine Ba lang ages Tet. In - 4, t THEO. -AUDEL & CO.,49 Ww. 23 St.,New York 10, N. Y. 

AUDELS SRET METAL 1 Please mail me for 7 days’ free examination the 
PATTERN LAYOUTS...... Mrmr Por $4 ® books marked (X) below. I agree to mail $1 in 7 

Mechanics. A ne Te Tac elebedla ty LO ection eat US days on each book or set ordered, and to further 

x 2—1125 Pages—350 | 1 u ms. 1001 Key ' mail $1 a month on each book or set ordered until 

Facts. F y indexed for read eference i nswering your layout > ai . To 

I vag A al simees of B song metal work in luding Pattern Ihave paid purchase price. ° ° 

Cutting, Pattern Development & Shop Procedure. If lam not satisfied with GuidesI will return them. 

AUDELS ANSWERS ON C Audels REFRIGERATION & Air Conditioning Guide $4. 
BLUE PRINT READING $2 B SAudels PUMPS, HYDRAULICS &AIR COMPRESSORS 4. 


r Mechanics & Builders. Covers all types of blue print reading i u Audels WE LDERS GUIDE . . - . 
luding ship & airplane. 376 pages, fully illustrated. Audels BLUE PRINT READING . 
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2—1125 Pages—350 Layouts—1600 Illust 









; )Audels SHEET METAL WORKERS Handy Book 

AUDELS NEW MACHINIST & I SAudels SHEET METAL PATTERN LAYOUTS . 
TOOLMAKERS HANDY BOOK... .$4 § Andes AIRCRART WORKER 

Covers modern machine shop practice in all its branche 5 prac- C) Audels MATHEMATICS and CALCULATIONS ° ° 

tical books in 1. New from cover to corer. ‘pells how to set up & ( Audels MACHINISTS & TOOLMAKERS Handy Book 

operate lathes, screw and milling machines, shapers, drill press a (] Audels DIESEL ENGINE MANUAL . Es ‘ 


and all other machine tools. 1600 pages, fully illustrated, 5 x 6 - Audels MECHANICAL Dictiona . 
2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2— = ~~ fe ee * 
i ue Print oe ading & How - Dra = Calcul lati ns '& Mathe- t —- aban yan hy H ds Book ° ° ° 
matics for Machinists. 4—Shop iysics. 5—How to se the an ° ° . 
is Rule. 60 chapters. Easy vo read and understand. A shop W CAudels SHIPFITTERS Bandy Bech fais 
ipan AUDELS. MATHEMATI cs & i. — ees eal eoran inc. COURSE ee 
1 ogers DRAWING an iG 2 
}Audels MILLWRIGHTS and = Guide 
CALCULATIONS FOR MECHANICS $ $2 BS Audels CARPENTERS and Builders Guides (4 vols.) . 
ce vars gen dh, ten tae Sekt ee pig —Aped. )Audels PLUMBERS and Steamfitters Guides (4 vols.) 
aq 2 }Audels MASONS and Builders Guides (4 vols.) 


Easy, cor rect methods covering a complete review. lll. & aunt 














verve 9 PPPPPPLEPPPPyePpP ery 











)Master PAINTER and DECORATOR 
AU PEAS HERE ES * 7 Audets GARDENERS & GROWERS GUIDES (4 vols.) 
udels and 
n A nane L RICIT rical we ,S4 i- Nos. 1, 2, 3, 4, 5, 6, 7 and 8 complete 
10 Pages, 2600 Illus mportas ical Satersnation MAudels Answers on Practical ENGINEERING . 
handy form—in« r Mt rine, Wit ng a ples, Hawkins Aids to ENGINEERS EXAMINATION . 
lding. Indexed. A Key to a practical understar electricity. i aaa ee ag | DIAGRAMS . a 5 sneriy ° 
udels Handy Book of PRACTICA LEC 
AUDELS. Bint coteerestes & GUIDE. zi bec: Audels ELECTRICAL POWER CALCULATIONS 
ulation ‘ Aircraft & e Ra For ra i Hawkins ELECTRICAL Guides at $l. each . . 
e eers, servicemen, amateurs. 77 pages. “im ustrations & i Audels ELECTRONIC DEVICES. ....s. 
rams. Photos. Review Quest ns & An » Reference Index Audels ELECTRIC Dictionary ..... - 2. 
sets aucrtowe» DEVICES... $2 B Audcls New ELECTRIC LIBRAR winsies 
udels LECTRIC LIBR Y at $1.50 a Vo ume 
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KNOW 
HOW SUCCESSFUL 


INVENTORS PROTECT 


AND SELL THEIR INVENTIONS 


How we prepare your application for 
presentation to the Patent Office. 









OUR NEW ; 
FREE BOOK How you may patent an improvement on 


: ilies tl % . 
is the latest volume on some thing in use now. 


Inventions and Patents off the How to obtain funds to patent and pro- 


press. It’s a book every inventor should mote your invention. 
have. Mail the coupon today for our book, How to find a buyer or backer for your 
“How to Protect, Finance and Sell Your invention. ° . 
Invention,” and learn these important facts— How to protect yourself in making roy- 
How to know if there is a prior U. S. alty agreements, 
patent on your invention. These and many other inventive facts you'll learn 


Sass to cave . B P by reading our new FREE Book, “How to Protect, 
w to save steps in getting patent action. Finance and Sell Your Invention.” 


McMORROW & BERMAN [EEEEX ATLANTIC BUILDING 





PATENT ATTORNEYS WASHINGTON 4, D. C. 
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MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. The 
opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be 
sure—before you place your device in 
strange hands—that it is fully pro- 
tected. A United States 
Patent gives you 
this protec- 
tion. 


The first step toward 


inventive success always 1s 
















—and always has been—the applica- 






of this country. 


FREE tnvention recorp 


Make this record now. If you have an invention, and wish to secure it for the future, act at once. 
Have it dated now and recorded in our office. We will send you this FREE Invention Record form 


for the purpose. Fill out the Invention Record Form fully describing the nature of your invention. 
Make a sketch of its main features. Mail it to us and we will record the date it was received in 


ice. The earlier the date the better your chance of combating rival inventors who may lay 
claim to vour idea later. Don’t delay a single minute in taking this important step. Your whole 
pend upon it. Mail the coupon for our FREE Invention Record Blank and New 
Today! 

. —_ rane 

SERVE YOL 





FREE Book 
How WE 
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YOUR INVENTION CLINIC 


Conducted by 


JOSEPH H. KRAUS 

















Mr. Kraus has been giving advice to inventors for more than 20 years. 


from inventors as possible in his column each month. 


valuable secrets. 


Mr. Kraus will “call his shots as he sees them" 
Thoroughly versed in inventions and inventions procedure, he will never, 
He cannot answer questions relating to patent law. 


He will attempt to answer as many letters 


in this column, 
under any circumstances, disclose any 
For such information, the Editors suggest 


you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Combination Refrigerator Showcase 


Ellis M. Byer, Selman Field, Monroe, Louisiana, 
asks what we think of the possibilities of a combi- 
nation refrigerator and showcase with interesting 
departures. 


Answer: In accordance with our policy of not 
disclosing details of consider 
possess merit, we are withholding all direct ref- 
erences to your plans. 


ideas which we 


We would not recommend the attempt to protect 
this unit as a 
combination 


whole. Many stores already have 
refrigerator showcases, albeit most 
do not contain the third feature of this combina- 
tion. But the automatic devices which you intend 
to incorporate in the hold 


showcase appear to 


considerable merit. They could be so designed Today there is little difficulty in selling any kind og 
that they could be incorporated in any showcase. of toy. No doubt this situation will prevail for the ARE 

r: : . P , . cor 
With the proper preparation such automatic duration after which there will be keen competi- a 


features would pay for their cost by a saving in 
electric current. The economy in manpower hours 
would be another selling point. 

Our recommendation would be that work 
upon of this automatic feature and 
prepare it in such a fashion that it could be utilized 
in any showcase so that it would be available to 
manufacturers of all differe 


you 
the design 


t styles of cases. By 
item could 
be added to the showcases of many stores. Even 
the 
replaced by spring devices. 


stretching the point further the same 


motor mechanism could be eliminated and 

It is likely that the cost of a patent on this one 
item would be considerably lower than the price 
you quote and to which you object. Your attorney 
was probably consideri q some sort of dual cov- 


erage. 


Screw and Driver 


Harland Moore, Madisonville, Kentucky, sends which a ball seats against a constricted neck to ~ 
a design for a screwdriver with a projection at the prevent refilling of the bottle. Flutes in the top are ‘ . 
side of the driving end which is to fit into a notch _ te prevent the ball from falling out. as 
cut in the side of each screw head. The purpose is 
to prevent slipping. He asks our opinion. Answer: This non-refillable bottle can be re- : 

filled almost as easily as any other bottle. Just : 

Answer: If you will make up a model of your push a piece of flexible wire through the mouth te 


screw and driver,.then drive the screw into a 


12 


countersunk hole to the point at which the screw 
head is flush with the surrounding material, you 
will find that you cannot remove the screwdriver 
without breaking it or damaging the surrounding 
surface. We do not believe that this is an idea 
upon which you should waste your efforts. 


Musical Toy 


Forest De VanVolkenburg, Detroit, Mich., sub- 
mits a design for a musical toy and asks us to 
comment. 


ANSWER: Again, we are withholding details. We 
would recommend that you have a patent search 
made immediately to determine if this idea pre- 
sents any feature which would merit protection. 


tion in the toy field. 

However, your item could be manufactured 
almost entirely of non-strategic materials, such as 
cardboard, wood, or certain molded parts. Hence, 
we would recommend that if you are in a position 
to manufacture this item or if you can encourage 
ake it should start 
It might be to your advantage to 
distribution before the 
issued. If the item proves to be profitable it can 
etal unit after metals are 
removed from the strategic list. The addition of a 
liding blocks might en- 


some organization to 1 you 
immediately. 
attempt 


even patent ws 


1 
be converted into a 


couple oT rough surface s 


hance the illusion. A further recommendation is 


bei? g sent by mail, 


Non-refillable Bottle 


William A. Howarth, Providence, Rhode Island, 


submits a design for a non-refillable bottle in 


[Continued on page 132] 
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“ine” WORLD'S MOST PERFECTLY DEVELOPED MAN( 











CHARLES, YOU Poor BOY ! YOU STAY 
SO THIN-AND ALWAYS TIRED! 





SO CHARLES ATLAS SPENT 
MONTH AFTER MONTH 
SEARCHING FOR A WAY 
TO DEVELOP HIS BODY. 
AND FINALLY HE 
DISCOVERED HIS 
AMAZING METHOD-- 


DYNAMIC TENSION !- 






































I'M GOING TO FIND 
SOME WAY TO 
GET A BUILD LIKE @ ~ 
THAT |) fa 
. + 
AN Z 
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GUARD 
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Pm BOY ! DYNAMIC TENSION 
SURE GAVE ME A REAL BUILD 
FAST! ima NEW MAN ! a, 
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MR.ATLAS.YOU 

ARE THE ARTIST'S 

CONCEPTION OF 
A PERFECT 


BELIEVE | WAS 


ONCEA9T7LB. 
WEAKLING ! 





I Can | Make YOu a New Man, Too, 
in ~— is ‘Minutes a _— 


T I Us! Dd. to 
I 
\ ‘ 
I PROVI ha 
PROUD ) ’ 
f you That's 
i 1 » such 
! r t Wor M 
D 1 Mar Ar now I 
’ solid, beautiful, USEFUL 
t erever YOU want it! 
“Syaanie Tension”’ Does It! 
ame 15 minutes lay - Bu rm ie 
7 in bulge oie’ ur chest, broader 
) k, fill out your arms and he 
B i t,t AS) NATURAL 
I ae you a New Man! In 
fact I GUARANTEE, so u'll start seeing 
Tesu in the first 7 days! 
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VITALITY And i ) Z3 
“Dy Ter n ‘ 
CHARLES ATLAS, Dept. 67 ~~ 
FREE BOOK | 115 East 23rd St., New York 10,N.Y. + 32 
T ands of fellows in e brane! 1 I want the proof that your system of ““Dynamie I 
the s« ce as we aS ci vil e use Te n’’ will help make 1 new man of me— 
my *‘Dynamic Tension me a he althy,, h isky be nd big muscular I 
thems we s it Re = = development. Ser hook, Ever- 
see yw they looked be- | | lasting Hesith and str 
. fe in my book 
“are ee $ t 5 j PD oon 66.09.0006 6.655956 05000000 8 60N SERRE 
nes oe “ 1 we yh (Please print or write plainly) 
ta NE ncn dcckcksdnacesianxtes ee 
I 
Mail "the State 
M a. phba heswee She kins) EEL asheeseeNn 
CHARLES S ATL AS. De * Mee « k here if under 16 for Booklet A 
115 st ° New 
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COMING NEXT MONTH 
The Army Builds Bridges 


The Corps of Engineers is setting new records 
in this war in the speed with which it rebuilds 
bridges destroyed by the enemy, and throws new 
ones across wide rivers so the infantry can cross. 
The Engineers can span a river in a matter of a 
few hours with a bridge that will support the 
heaviest vehicles the Army has. Beryl D. Kneen 
describes the tricks of the trade. 


Sound Businessman 


Nathan Van Cleave has known since he was a 
kid that he would rather play around with music 
than do anything else. That determination has 
resulted in his being, today, a top-flight composer- 
conductor-arranger in radio, with three programs 
to run, and co-owner of a prosperous business 
that grew out of his experiments in improving 
sound recording. Patricia Kelley describes the 
steps by which Van reached his present position. 
It’s a real Horatio Alger story 
be better reading these days? 


and what could 


RATION BABY 














Ray Rybacki of Cicero, Ill.. used the parts of 
at least six different makes of cars to build 
this snappy-looking roadster. He gets 45 miles 
to the gallon and can make 55 MPH. The 
bumpers are cut down from a ‘36 Chevvy. the 
steering wheel and gear are ‘33 Pontiac, 
the grill is “41 Ford, the dash is ‘36 Buick, and 
the engine comes from a ‘32 Austin. For his 
three months’ work, Mr. Rybacki gets a $5.00 
Workbench Award and a Certificate of Merit. 
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Model Monsters 


Have you ever wondered how the giant insect 
models that you see in a natural history museum 
are made? Five and more times life size, they 
make ordinary insects look pretty eerie. Making 
them is a fine art. Miss Alice Gray, of the De- 
partment of Insects and Spiders of the American 
Museum of Natural History in New York City, 
describes in detail how she and others do the job. 
Following her clear instructions, you can try 
your hand at making one yourself. It’s a fasci- 
nating hobby. 


Rockets and Jets 


Keep up to the minute on rocket and jet pro- 
pulsion with Rockets and Jets, by Herbert §. 
Zim, a swell book which traces thoroughly the 
history of these two new developments in aero- 
nautical science. It includes chapters on battle, 
anti-aircraft and meteorological rockets, and ex- 
plains the infamous V-1 and V-2. Other chapters 
cover the JP engines of both the United States 
and England. Publisher: Harcourt, Brace and Co, 
Price: $3.00. 


[Continued on page 143] 


“VACATIONING CAR” 











Archie and Ervie (now S/Sgt.) Hansen, of Boe- 
lus, Neb., designed and built this “vacationing 
car” on the chassis of a ‘29 Model A coupe. 
The framework is constructed of oak and cov- 
ered with outdoor-type plywood, making a very 
rigid and lightweight body. The finished car 
weighs no more than the original coupe. It is 
insulated, has two storage compartments for 
luggage, and features a built-in clock and radio. 
Three people can sleep comfortably in it. A 
$3.00 Workbench Award and a Certificate of 
Merit go to Archie Hansen for his brother and 
himself. 
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j A RADIO SERVICE A GOOD JOB IN RADIO & RADIO-ELECTRONIC 
BUSINESS OF YOUR OWN TELEVISION BROADCASTING SERVICE ENGINEER 


F. L. Sprayberry, one x 
of the country’s fore- 
mos! Radio Teachers. 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


_ RADIO - ELECTRONICS - TELEVISION 
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SPRAYBERRY TRAINING GIVES YOU BOTH $2) soist%s} "ss 
TECHNICAL es SuLLED HANDS = 4 ‘bes oe zing a 
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kh Elect ic I t ge it ment which is not only expe ive had Send for tl FREE book now, 
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o bout “it ADRIEN B ENJ AMIN, — Room 1575, Pueblo, Colorado. 
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APIO, ELECTRONICS and TELEVISIO and “HOW TO g 

Radio Sets Without Mig. Equipment ’ 93 Ss ond SYMBOLS.” 

A “¢ P DON’T PUT IT OFF! ‘ READ RADIO DIAGRAMS and ‘ 1 
The very same Radio P I supply = ‘ 4 
u our Cours for sini pre Get the facts about my training—now a a ea bs 
peed Radio Repair work may rake the first important step toward § 

aaah . - * the money-making future of your g 

nd pted through an exclusive Spray- dreams. All features are fully explained 1 Acker -- wn en ee re een eee en nena 1 
ve wiring procedure to serve for jin my big, illustrated FREE Catalog 1 . 
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our war work given you 





TASH IN ON IT? 























The only difference between 1 and successful, money- 
making inventor may be that he went ihead and DID SOME 
THING ABOUT IT! Most professional inventors turn their 
inventions over to a reliable Registered Patent 
. o ined staff is equipped to s¢ eas : 
the inve w with the greatest possible sj eed and at a - 
of expense. When you hold a patent you have the 
to exclude others from m ng, using or selling your 
nvention for a period of 17 year which means that no 
‘ cash in or ir i ntion without your pe 
ufacturer can make mor on it with buy 
pat r paying t s S lt ess he $ 
to risk a suit in court Furthermore, most manufacturers 
fuse to consider an invent f mmer<¢ zation unless 
the inventor has first filed for his patent. Don’t let the fact 
that it may be a simple invention bother you . . . remember 
the paper clip, nothing but a twisted wire... but today, 
it is an almost indispensable piece of office equipment. 


NEARLY A HALF-CENTURY of 
Patent Experience--Aft your Service! 











' 

' 

' ' 
' Gi ' 
: 1 ' 
' 3 
. REGISTERED PATENT ATTORNEYS : 
' MAIN OFFICE: 950-H MERLIN BLDG. 4 
' WASHINGTON 6, D. C. ' 
© Piease send me your books, “Patent Protection’ and “How 
8 to Sell an Inventi ost or obl ' 
' ' 
§ NAMI ' 
' ' 
i ADDRESS 0. oc ccvccccccccccvccccscsoccsoscessesesoece ' 
' ' 
§ CITY AND STATI : ; . ot 
er rt rt) tte 
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if it's Results you want, you cam get action quickly with this practical beet. 
Never before has a more helpful book been printed for those planning 
a business of their own. Gathered in this large illustrated volume are 
the formulas, recipes, facts and secrets that have 
largety to America’s great industrial progress. Capitalize on this in. 
formation for making most any conceivable product without experi. 
ence, special equipment or previous knowledge of chemistry. Start 
without overhead, expanding out of realized profits and build for a 
Profitable independence 
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* nates Flies, Mosquitoes, Fleas, Lice 
Bed bugs, Roaches, etc. Big opportunity for an exterminating t 
Immediate Shipment—Safe Delivery Guaranteed, $2.98 postpaid Canada 
or Foreign, $3.25 VU. S. Funds. (C.0.D. shipments U. S. A. only.) 
BROWN COMPANY Books of Applied Science 
Dept. 507 Chestnut Hill 67, Massachusetts, U. S. A. 

















..to go to College? 
..or to enter a Profession? 
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TERRITTC CARGAINS 


44/1N WAR SURPLUS “SS 


LENSES“ PRISMS. 


ALL ITEMS Finely Ground and Polished but Edges Slightly Chipped or 
Other Slight Imperfections which We Guarantee Will Not Interfere with 
Their Use. Come Neatly Packed and Marked. 






YOU CAN EASILY MAKE: Telescopes, Magnifiers, Photographic Gadgets 
and Hundreds of Experiments with these Low Cost Lenses. 





TO TRANSLATE MILLIMETER measurements: 25.4 mm. equals one inch. 


SPECIALS IN LENS SETS ~ 























nd I vith all sets 
< bes ecessful 1 Bh an Al points a way to new 
experiments 
Set No. i-B “Our Advertising Special’ 15 Lenses for $1.60 Post- 
paid, For makir r own | rful telescopes, low power microscope, 
, 214” wide, finely trong mi tier ir ing tor Is, telepho t 
, gY and 1 Fag ed — 1 Per cope excellent mmy focusir mera " ne viewer stereoscopi 
profit experiment classroor jemonstrations at high schools, col- ground lass and enlarging aid For experimental ¢ 
Elimi mera clubs, ast ! s t istomers portraits of babi nd small pets, copying, ultra close-up sl 
Mott itl rr st mera stere ometer many, ! n t 
<> iting these Prisms would retail from Set No ‘The Gadgeteer’s Delight."’ 35 Lenses for $5.00 Post- 
panade a -% > each, paid. s all t lense in the above t plus twenty more 
~~ Stork No. 3004-8 . . . SILVERED TANK PRISM—Price $2.00 expens using your field of « ‘ gudget 
tence each Postpaid. Illustrated Bookle *rist i led FREE making neatly packed at irked 
ad A. FOUR os VERs® TANK “PRISMS—Special— . . . $7.00 Postpaid New 50-Page illustrate d idea Book es $1.00 Postpaid 
T n have ever been able to offer | a ped Ki ize Lense Jescribes a idle riets f uses 
PORRO PRISM SET FROM ARMY" $ 6 POWER BINOCULAR RL tit iD °°. 
( f 2 Porro Prisms to make an erecting system for a Telescope 
Stock No. 3010-B "$2.00 Postpaid MFG. FOR NAVY'S 7 POWER BINOCULARS . . . KELLNER 
35 MM FILM ENLARGING LENS SET—Stock No, 6096-B ... EYE-PIECE LENSES ou e in Telescope Binoculars 
$! Postpaid. ( \ ’ Lenses to it a speed Microscop ‘ Cor t of achrot ¢ eye-lens 1 a field lens 
I 7 mak tit Anastigmat En- Fi Comes uncemented with FREE cement and 
35 MM. KODACHROME PROJECTING LENS SET Stock No, 6061-B—Edged ..........00.ce00e —e fF tn 
t 7 i COMPLETE SET OF LENSES AS \ROVI AND THE PRISMS TO 
Stock No. 6097-8 os x 5 er: Postpaid MAKE A MONOCULAR (TELESCOPE) with objective lens of two 
2 : MM. PROJECTORS Steck No. 5100-B—Monocular Set ............ $5.00 Postpaid 
} SCOOP! CONDENSING LENSES FOR 35 , wants a lk eee coe al Ge 
| OR ENLARGERS POLAROID. 3, ;  ciaeiink 4 sal clot ntainers 
) t 1 gl . pi ter 52 mr F.L. 93 mr 3B 214 ya me! 
Stock No. 4022-B ... ss ss cigstt $1.25 each Postpaid Stock No. 623-B ....$1.50 each Postpaid 
vis RAW OPTICAL GLASS. An exceptional opportunity to secure a 
MISCELLANEOUS ITEMS large r f o pie be Crow! 1 Flir econds ) 
Stock No. Item Price val tag £ ess Many pris ink 
3 B I A WEE csddcacsvedseceeuesseenseet $ .25 each Stock No. 703-B 8&8 ! mur ei ) $5.00 Postpaid 
B i PEGE cacderesencsenesencdncssenacs -75 each Stock No. 702-B l 1.00 Postpaid 
2024-8 I , G ? . 8 MM MOVIE PROJECTING Lens SET—Stock No. 4011. B.wce 
f I . -25 each $1.20 Postpaid ‘ t I ‘ li IS mms. 
B ROUGE ceccbsccntdevectsteosesones 1.2¢ t combined of approx, one inet 
B I s I sesodesevicees 2.00 each 
B N s I I TTTT ITT TTT 1.00 dozen y 
BoA R Prism (3rd grade) ...ccccscsccecs -25 each 
: 4 B I 4 G Succuceceseese -35 each 
=e ante tn 6 cela aire cer ai alk Comnpente set mounted companenss 
7 il 2 B Gunsight Reticle .....c.ccccees -10 each "W ! Mal P i, e Ovi heads of 
ra 2 B N I ( RAR on écndasmunawes -25 each oie : cat ns a . ” is 
BOR 4 I ) 35 each oO t f Is Ar I sts 
B Ss I I Cells ..cccsccccce 25 | Oni 
l ) I i re 1 
Set F A Overall le t 6%”, It 245 W nor- 
PERFECT ACHROMATIC TELESCOPE OBJECTIVE LENS 
F.L. 2 roamed Ea eee $3.00 Complete Set Postpaid 
] Stock No. GEE acuwacndesenedéocensucknaseeswet $5.00 Postpaid (Two Sets (four units) « « « Special $5.50 Postpaid) 


Order by Set or Stock No.— Satisfaction Guaranteed 


~ | EDMUND SALVAGE COMPANY, P.0. AUDUBON, NEW JERSEY 
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quick time 








...OR IT WON'T COST YOU A CENT!” 
says George F. Jowett 


WORLD’S GREATEST BODY BUILDER 
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SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 


Book 
ONLY 25¢ EACH 


or ALL 5 for $1.00 Free! 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW F 4 EE 


Jowett Institute of Physical Culture 
230 Fifth Avenue, Dept. 860 B, New York 1, N. Y. 
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EXECUTIVE 
TRAINING! 


Forging Ahead in Business” —famous 
64-page, fact-packed book — carries 
a message of vital importance to 
every man who wants to make more 
money, get a better joband improve 
his station in life. 

Write for your FREE copy, today/ 
Alexander Hamilton Institute, Dept. 
288, 71 West 23rd St., New York 
10, N. Y. In Canada: $4 Wellington 
S*. West, Toronto 1, Ont. 


Now Peace" NUTTO) REPAIR JOB! 


Look up make, model, job in MoToR’s AUTO REPAIR MANUAL 
—and go to work! Complete guide for every model built since 1935. 
764 pages; 1000 illustrations; 450 charts; 200,000 repair facts. Index. 
After 7 days’ Free Examination, send $1; then $1 monthly for 4 
months, 35e postage. If not satisfied, return book, pay nothing, 
MoToR Book Dept., Desk 3H, 572 Madison Ave., New York 22. N. Y. 
STUDY AT HOME for PERSONAL 
SUCCESS and LARGER EARN- 
INGS. 36 years expert instruc- 
tion—over 108,000 students en- 
rolled LL.B. Degree awarded. 
All text material furnished. Easy 
payment plan Send for FREE 
BOOK —“Law and Executive 
Guidance,” NOW! 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 55-X, 646 N. Michigan Ave., Chicago 11, If 


AUDELS Carpenters 
and Builders Guides 
4vols.$6 
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THEO. AUDEL & CO., 49 W. 23rd St., New York City 
Mail n ra Guides, 4 vols, on 7 days’ free trial Wor. 
$62 paid. Otherwise | will retura thea 
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See How DEFOREST’S TRAINING 

















~ helps you prepare for 


RADIO 


SERVICING 


7 ...OR FOR ONE 
th =-|-|.29: ~=OF THESE OTHER BRIGHT 


.. JOB 


OPPORTUNITIES 


RADIO MANUFACTURING of receivers, 
parts, and related equipment, built in numerous 
plants employing many thousands of men and 
women. 

RADIO STATION operation and maintenance 
of equipment. 


Tae » 





YOU GET THIS FASCINATING “A-B-C WAY” 
To Learn Radio at Home—Plus Employment Service 


To help you get started in this great opportunity field the modern, 
effective DeForest’s Way, you get (A) the use of a genuine DeVry 
Movie Projector and 12 ““Learn-by-Seeing” reels of exciting training 
films, (B) the use of 8 big kits of Radio parts to provide valuable 
“Learn-by-Doing” practical Radio experience at home, (C) 90 up- 


to-date, well illustrated loose-leaf lessons. 








You get 90 illustrated loose- TRANSPORTATION RADIO inckoding tastel- 

This exclusive combination of valuable home training aids can be leaf lessons prepared under lation, maintenance and operatic 

4 ‘0 a y é 3 4 
“3 ee are oe ng . the supervision of Dr. Lee MILITARY RADIO, SOU xD RECORDING, 
ur key to a Good Job or a Business of Your Own in Radio-Elec- DeForest, inventor of the POLIC E RADIO. PUBLI DRESS SYS- 
‘. . Audion Tube _ TE SOUND MOTION oie TURE EQU IP- 
tronics, with its many present opportunities and great postwar pos- ond alien, eniiet : Ay 

sibilities. You can Earn While You Learn, too—doing Radio servic- “The Father of RADIO SERVICING — based on a field of 50 


Radio.” 


million Home Radios, 7,000,000 Car Radios aad 


ing in your spare time. And when your training is completed, you similar Radio and Electronic Equipment. 





get our effective Employment Service. 
Write today for DeForest’s big, free book, “VIC- “LEARN-BY-DOING” 

TORY FOR YOU!” and complete EQUIPMENT —AT HOME 

—from 133 practical Radio 


: , experiments — using De- 
in Radio-Electronics—and DeForest’s ability to help Forest’s unique “Block Sys- 





folder. Get the facts about the many opportunities 


tem” to speed circuit con- 
struction. With 8 Radio kits 
1 prepare at home, in your spare time—using De- you build and operate SIX 
different Receiving Circuita, 
s Radio Telephone, Elec- 
powerful combination of training aids to help speed trie Eye Devices, Light 
Beam Transmission and 
many other instructive 
norrow. For more complete details, mail the coupon pregecta, 


NOW—TODAY! 


“LEARN-BY-SEEING”—with MOVIES 


DeForest’s Home Movies Help You Learn DeFOREST'S TRAINING also offers instruction in FM Radio, Motion 
Faster — Easier at Home ; Picture Sound Equipmem and Television. Resi- aa; 
7 | 


1 make your start in this grand field. Remember— 


Forest’s exciting “A-B-C way” of learning...a 





ir preparation for the opportunities of today and 


‘ 





srouer 
dential Training in modern Chicago laboratories ow aot 


also available. Write for details! 
(- ~ 


Please send me your “VICTORY FOR YOU!" {/  \ = ¥ 
BOOK and EQUIPMENT FOLDER. / ' 


E. B. DeVry, President 

DeFOREST'S TRAINING, INC. 

2535-41 North Ashland Avenue, Dept. \{1-B7 
Chicago 14, Illinois, U.S.A. 


Sete dio Circuits In Action... 
Blectrons on the March—with this genu- A Name.... 





ine DeVry projector and training films. Se cine nbes eegnnensavenessseseuendenssntenneseoend coe 
D Te) °s 3-3 TRAINING, INC, ba City.. oe ccccceseete 1 Sa ce cn wa deciaieein ir) 
CHICAGO 14, ILLINOIS Ol enhe | 16, check bere for erry GB owen: of World War ff, 
information. check here 
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fom ELECTRICITY 


12 WEEKS TRAINING 
ON REAL MOTORS, GENERATORS, ETC. 


Trained Electrical men are needed now. It's not 
how young you are, or how old you are. The ques- 
tion is, have YOU the training to hold a good war- 
time job today—and a good job with a real future, 
after the war. 

COYNE TRAINING is easy, practical. 
Loc: ited in Chicago, heart of vast war industries. 

Coyne has behind it 45 years of experience in 
training successful men. Mail coupon now! 


“Learn-by-Doing” i in the Great Coyne Shops 
Get ready for a big future the quick Coyne Way—by 
actual work on full-size electrical equipment, not 
by correspondence. Learn house-wiring, motors, power 
plants, switchboards, to electricity, etc. Be an “All- 
Round Electrical Man"’—for big opportunities. 


. . 
Train First—Pay Later 
My “Pay-Tuition-After-Gradu- 
ation’’ plan enables you to get 
training first, and pay for 
your tuition in easy payments 
after graduation. If you need 
art-time work to help de- 
ray expenses while here, I'll 
help you get it. 


Lack of Experience 
No Bar! 


Many of my students have 
never had Electrical experi- 
ence. Others have had experi- 
ence in one or two branches but 
realize they need all-around 
training for the better jobs. 
So whether or not you have 









We have facilities for 
men with physical dis- 
abilities. If you have a 
physical disability of any 
kind check coupon be- 
low for details. 








INDUSTRIAL 
ELECTRONICS 


Now Included! 
No extra 
cost for 
valuable 























extra 

had electrical experience training 
you need Coyne training. in this big 
Get My Free Book! | fst 
oat toe eeee y Ip portuni- 
ou get the trair ed 

for a good El ri It's 

FREE no obli no 

salesman will call the 

coupon today ! 

H. C. LEWIS, 


COYNE ricTpicat 
500 South inane ‘sume, 

Dept. 85-53, Chicago 12, iu. 

ee 


H. C. LEWIS, President 
COYNE ELECTRICAL &c HOOL, 
500 S. a St., Dept. 85-53, C hic ago 12, In, 





> yur Free Book. Tell me about your SPECIAL 
INDUL STRIAL ELECTRONICS TRAINING at no extra 
cost, and your “P Tuition-after-Graduation” offer, 
(0 Send Physical Disability details. 
PU eed dd6dendeecascoescenunssbnesebeseeesnesnsnas 
ADWARE. cccccccccccccccocccccvcceccocescescesccecceses 
ee Wp cdkdncanesaace ZONE STATE 
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Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
Trained Artists Are Capable of 
Earning $30-$50-S75 A WEEK 


Use your spare time to prepare for a orofit- 








able Art Career! Start training at hom now! 

—e 

ae . ples asant and intere udy t the 

COMMERCIAL. ART. DE- 

SIGNING. “CARTOONING all in ONE’ com. 

plete cou reviot 

sary—we te aR y 
al? e study 1 
Write toda for 
FOR PLI 





‘ or 1 
in ar t State age. 


WASHINGTON SCHOOL OF ART 
Stetie 207P, 1115-15th $t,N. W., Washington 5, D.C, 


Learn Profitable Profession 
in QO days at Home 


MEN AND WOMEN, 18 TO 50 
Swedis h Massage graduates make $50, $75 
nore f er — 1} time incomes from 
tors, b Ss or private prac- 
Others m ake good money in spare ti 


“ 

ti e. 

Yc can w - indenende nce and prep are for 

future ity by training at € and 

‘ q - f ying for ne Anat my Cha t and 
ie 1 tr Book FREE w 


THE SoLtece OF SWEDISH MASSAGE 
Dept. 558H. 100 E. Ohio St.. a Shicage ii 





Many 











LEARN TO SERVICE & REPAIR 
ELECTRICAL APPLIANCES 





Open your own electrical appliance service shop. Com- 
plete illustrated course coverir ise Wiring, motor req s, 
house appliance repair. Send ‘tod ay for FREE BOOKLET 
without obligation, 


PACIFIC TRAINING SCHOOL 


_Los Angeles 6, Catif. 


4701 W. Pico Dept. AM-7___ 


For Best Opportunities | 
Now and After the War 









LEARN AT HOME 
FROM ENGINEER 


serar 





1 Will Train You 
Until You Get a 
‘GOOD PAY JOB 
And I'll furnish all 
WORKING 






. . 
: = : 
: Engineer Dobe, Div. 47, Libertyville, Ill. 
Hy 

© Send me the Vital Facts on Draftir na Ind trial Te ° 
3 your Free Rox 1d advertised list of 7 tions for Draft is 
e De gncrs war 3 1 . 
° . 
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SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 




















vsep v. s. cov. rur Tevts | BANDOLEERS | U.S. GOV'T. eee aay 

R pup tents of durable brow “ ae 

sen tihie caa ate “Rae | sme, sz..mt;| BOLO KNIFE 
ee eee e- be Cpr i vy kh tra heavy Bolo Kr t° formulae Cutlery atech. WW use. 
1 8 ) r 4 sh. Used ty tlade f overnment mula Cutlery ] ut 
CH pr 95 g SOC cep scumel ) eted handle ty ir ht it 10% i blade, You'll find 
=| 4 moet nd gift for a ser om 1 Ww ght 2 . 
: re pe Cii2—WITH ARMY SHEATH 

t -----$2.00 | 6399.11 pocket, £a.49€ | c212—LEATHER SHEATH, EXTRA .......... $1.50 
U. S. GOV'T. CANTEENS 
eerrertittes S) my 14 INCH ARMY Regular U. S. Gov't. issue can- 
— » SeR= BOLT MESS KITS tee! r lastic screw top cap 
x Sa® \ CLIPPERS Regulation A rm 3 ‘ o body. Slightly used. 


ace) oe cit? METAL BODY 
aa j H 69c 
Heary duty type with compound lever jaws. 


. et 
j t ranteed Cis PLASTIC 
Used but guaranteed perfect 95 | I \ perfect BODY. EACH ........ 69c 
Ideal for farm and factory use $9. y c116— 5 Cc C119—Canteen covers, ea, 35¢ 
ClIS—EACH ONLY . . ‘ . PE h Only_- C120 ; 


Canteen cups, ea. 25¢ 


CATHODE RAY TUBES | TWO MICRO-AMP. METERS a ‘ONE 













PURCHASED ee Se Oe Ne een F 
FROM U. S. GOV'T. man an mi s in one. First 
GUARANTEED QUALITY | fess!" ge 


ement with 
ind televisior r Luminous 
er ijus stment on each 

movement. Mac le by Westinghouse. 
e 4 Original cost ~~ 00 or more. 

or 5 BP4 with 5 inch Factors 


cen te mg oo 
eS INCH TYPE 3 BPLOR TYPE : $ 00 Brand new ed. $Q- 85 & 
, EACH, EXP. COLLECT . —EACH, ONLY 


7 LB. RADIO PARTS ASSORTMENT 


A find for radio, electronic 
Slightly used by U. S. Govert 
is been tested and i 


The ae tans nee 






give excellent services 


















TANK CORPS RADIO HEADPHONES 
Extremely sensi- 
tive with 4000 
ohms resistance 
Brand new and 
fully guaranteed 
With moisture- 

s cet Is, proof cord and 
resistors, trimming LENSES and PRISMS — i 


condes : a . : : r : splendid value 
we ov ~s +s ~ er os preci . for the radio 
Cisa—7 LBS. ........ und and polished prisms and | Soiceman and 


experimenter 


$4.79 |i s as | SAS9-95 




















MILITARY SLIDE RULE WATERPROOE Helmet PLASTICS 
- [ wid ya * LUCITE AND PLEXIGLASS 
— 7 i TANK ran parent. Por. wot me jewelry 
. ecial ih ' Arr a raphe florist CORPS c280- 5 LB. $4- 
—~y siding gg a adjust CATALAN—ASST. COLORS 
oO , 3-LADIFS". ea abie head s th Extruded shapes, ? . half 
Ci2Z1—EACH ONLY . C ar eee ~ O8e chin stra col, 1 but Cc re unds, ete. any to machine, Fur. 











ind lengths. €283 $4-75 
COMB. AIR PILLOW ACT NOW! EVERY ITEM GUARANTEED - 














AND LIFE BELT Values re! Hu Is of har find items for home, shop CAVALRY SPURS 
. and outdoors at tremer Gen ine wishbone 
i x alry spurs. 
< AD tnenes in ag DIRECT FROM THIS Is AD . oie Nickeied brass. 9Re 
remitt vr raft or personal check. 
lif ~- J — Send 2 eposit on C.0 D. order Incl ~ nt postage c-103 Spur ” straps 
kly nflate q or deflated. Used on parcel-post orde any over ll be promptly refunded Sh etindllape 
t a < water All quotations Fr.OB Chicago Used items and materials are 
c — guarante ser ible and as descrit Your € back if 
ia7“eACiT ------ C not more than satisfied, mosquITO TENTS 
BIG ILLUSTRATED CATALOG FREE - marquisetss 


800 Ft. 16mm FILM CANS 


Film storage cans for 800 ft 16 > | 509 gg ong 
m reels. h maroon finish. / °. ate - 
ee 49c Chicago 5, Hl. 


with taped seams 
tal rods and 
i included. 
Covers cot or 
har AMOK ee Brand 


Pate seetg ae 
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WHICH OF THESE SjAceatennitier 
INTERESTS Zane MOST 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire fhe knowledge that will help you to get ahead faster, make more money 
and have greater security. 





American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


isting the past fostyceiont = OAL DULY MOTO CO) 


years. Check the coupon at 











. 
right, add your name and ad- Jj AMERICAN SCHOOL, Dept. GB28, Drexel at 58th, Chicago 37, III. 
dress and mail it at once. The J FRE Aiea, Tipe cond PRES and postpaid, bulletin and dotelte 
school will send you detailson fo PLASTICS ENG’R ( Accounting and D Drafting and Design 
its training plan and outline § & Xttniecture 0 Bookkesping — 
. , iat. and Building Private Secretary High School 
of study prepared by special ‘ c Practic al Pluasbind H Diesel F makeaene is Air Conditioning 
ists. There is no charge, no I —_-— * 0 Surveying & Topo- © Mechanical Eng. 
a - ngineerin P ica afting age 4 
obligation, so send the coupon =f paviation Drafting cq Sheet Metal Pattern im 
s s 02 Aviation drafti t sk 
immediately. BF Business Menment. (Electrical Engin'ring [Machine Shop 
D Railway Training OU Electronics, Industr. Operations 
AMERICAN el lele)a HEME. oo cccccccccccccvcsccccccccvccvcccceccccceeces Occupation. .....+6 
P| MPTTT TTT TT TITITITI TTT TLL. Miinecuse 
Dept. GB28, Drexel at 58th Street, Chicago 37 . ccnndsicsskecmcciainbathetianewed Rae Ee ETON 








Don’t Stop Saving Paper NOW! 








¥ To sPeeD victory 
V TO AID VETERANS 


OR LOCAL PRONECTS 


: Separate and tie in bundles: 

Ji “ 1. Wastebasket scraps. 2. 

oe. be ; % : Corrugated boxes, brown 

a a ; paper and bags. 3. Maga- 

. zines and books. 4. News- 
a tam oe papers. 

This advertisement prepared by 


the War Advertising Council in 
IN PAPER SALVAGE DRIVE FOR DURATION— These Paper Troopers | cooperation with the War Pro 


won't stop collecting waste paper till the last Jap surrenders. Huge | @vstion Board and the Office 

sat 4 ; of War Information. Space con- 
quantities of waste paper are still required to make or pack the thou- | tributed to Double V Waste 
sands of items our Armed Forces must have! Send every scrap | Peper Program by this publi- 


cation. 
of paper to war! 
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Se) (or fon VOU a s Send for FREE Lesson 
gg \ WE ol a and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


(Mm SHOP METHOD HOME TRAINING 


; v LEVISION . Examine the National Shop Methe@ 
Get of the apis Be Sure in Pest-War oo ame mtruliy” ee come 
= VICE I . Here be J dy the ess we “ 1 song 

€ No obligation of any sort. 


tionally improved way for ou FR 
Fill out the coupon and mail it today. 









it et the tt 
a thoroughly proved system SECURITY in 
whereby 9 y t par t expansion 
and have the advantage of actual ye 
shop experience behind yo 
on . hop method of 
trai es to you F t 
i ne of the world’s greatest 
vocational educational 
re nt t ' 




















’ centers— 
— i} t 4 ops and ex 
me < atories of Nationa 
Sel ! t nda pra 
Learn by Doing! (2°) cas cce 
a y gl raining bared on ccs, . 
‘ neer whe ive pr free time to get 
7 t nds of N ? re r the futu Stud hile 
Use real Radio . the radio in- Stil’ in uniform, “Thousands of 
- - men iin the armed forces have 
Equipment Furnished “* Secdihenmmateeae tm. waleed of tana Gat ee 
with your Course provre cor ta tly be r ude U. S. Government sponsorship. 2 
‘ L. > go gy See for Yourself / 
xperience Nat “ col as been tr Now right now the tim FREE. 
is the best - for higher pay and (to grasp the cat opportunity of BIG BOOKS ’ 
teacher. greater opportunity for more tha today—a essful career for t , 
le ex thin a century Fill out and = morrow. Get int the big money Learn for yourself just how easy 
4 mail the coupon below for detaiis. anceme a Pp on of 
the ex i _ a é — i rtance A BUSINESS OF this SHOP METHOD HOME TRAINING gives 
lethng Sicp M_thed Training Wins Good Jobs YOUR OWN. The industry is ery ; 
nop + } et sue Within aden for trained men everywhere Wiel Rial -Melgelai cei Meloh Zam lol tela! 
oa « ly latest off At ily expanding busine 
t i many ta and oe a eri. Radio |  F . [ onaty _ ! reate t ir indus- experience you can never get 
¢ ) tadi 1 t olds « he pror . 
: with the kite of at lard eer “Se 
’ - ~ . q of a rich future—; spero ae | 
~ ts ~’ ed your t ¥ a we ere I security. But to win it you t from theory alone 
: equipment at no extra cost t ! I be ready. Well-trained men ONLY 





are wanted 








la suy eter 
ang ay NATIONAL SCHOOLS »+ 
t ind conduct ex NC hi 
; = a ogg Mn LOS ANGELES 37, CALIFORNIA EST 1905 A 
you the why and how 
ef electronics. Build t in th lat 
A r « 
: ute = Oscillator, kof N § National Schools, Dept. 7-M1 ' 
i ‘ § 4000 South Figueroa Street, Los Angeles 37, California 1 
t. Black 1 Mail in envelope or paste on penny post card) 4 
§ Mail me FREE the two books mentioned in your ad including a g 
I imple lesson r r nderstand no sa will call 
8 on me ' 
se t + ' 
Ke SEE scttnneneasann suscndeemenmaneate Bina nsinn 7 
a wor 
Ive} 8 ADDRE : 
ee a Se: Te eS 
D. ¢ Di . 
Read what hundreds of other © @pry STATE v 
enthusiastic students have writ ' oa - == a aa asian ata ' 
ten about National Training. Send ir? 
in your coupon today. TT TttLtTtTtTtLLLLLLCLCLLLLLLLLLLLLeee 
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HOW NOU LAN BUILD A 
MIGHTY BODY 


Quickly! Easily! Pleasantly 


in 10 minutes a day in your own home 











“The World’s 
you in these 


greatest molder of men 
five complete book-cot 


—at last reveals to 
irses (value $5 each) 


1. How YOU Can Build « Mighty ARM! 


Let me give YOU, TOO, such a pair of chain- 
breaking bicep T strongest-armed man in the 
world, Geo a wett, planned this course for 

fis great experience stands as proof that 
YoU, TOO, can get the arms men respect and 


women admire, 


Complete Arm Course 








2. How YOU Can Build 
a Mighty CHEST! 


Look at oe = roic Chest of 
this Jowet il, 

energy. Ferris Hs, 
y sincere gratitude 
pupils for wonderful results free m your course. 
Your course is by far the best.’’ i you have a 
narrow, sunken chest I can improve it so that you 


A. PASSAMONT 
First prize for 
Physical perfec- 
tion. 





house of 


on ohne show it off : REX PERRIS 
hampionof South 
omplete Chest Course 25¢ yo ge 





owe everything to 
Jowett Methods.’* 


3. How You Can 
Build a Mighty BACK! 









Look at his rock-like Back now! He says, ‘You 
have worked wonders for me You are head and 
shoulders above the rest in your profession Let 

e ; d a back of power. Square 
should military spread, A spine 





as strong as a steel shaft, 

CHAS. SCHAFFER Complete Back Course 

an amazing Jow = 

— Once 
we okling. 

Now versatile ath- 

fete. 


25¢ 





4. How YOU Can Build 
a Mighty GRIP! 


can have a Manly 
What woul 
h 


you Too 

Jowett pupil 3 
like that, wit its bone -c 
strong as ste pincers % 
YoU, TOO, can get these 














ness. I have proved to thousands 
dream. Let me mold a sir of arms like this for 
with a grip of ‘might, A handshake that 


will win friends—success, 


Complete Grip Gomme 





25c 


5. How YOU Can 
Build Mighty LEGS 


What would yo 
man strength 


W. BURNS 
A Jowett-made 
Olympic Strength 
Champion 












unbeatable I 

are real Ah ‘of p Rd, "Sirelens power! 
Complete Leg Course 
BOB MITCHELL 








Don't Miss 
This NEW 
1-20) 0). 4 8 3 eee 


(7S FREE / 


Woodworkers—Machinists 
Artists—Painters—Hobbyists 
TIPS ON HOW TO GET AHEAD 


This 


Make your sime worth real money 
1 money 


4 
hookle 


ey 
offered in this FREE 
ur copy today 


THE GATEWAY BOOK CO.. Dept. mt-7 


32 N. State St. Chicago 2, Wi. 


DRAFTIN 


Learn AT HOME in 


l Send postcard 


booklet Send for 











More good jobs now in Drafting. 

spare time (or at our ¢ ago Scl 

for FREE TRIAL LESSON and see how easy to learn 
i get a 1 jot 

CHICAGO TECHNICAL COLLEGE 


H-269 Tech Bidg., 2000 S. Mich. Ave., Chicago 16, If, 


EMIS? is TO eerunirys 


There’ S 7 pientt to the chemist’ s chances for advancement 

in importanc Experiments develop 
industries Established t rely on 
thorough 








into” giant. — 
laboratories. 1.C 







Specially 
chemists, metallurgists. 
TO UNDERSTAND. Our editors have explai 
terms simply, clearly. Any person of ordinary 
can learn and make rapid progress. You have am 
have the training you need. Send now for free 


International Correspondence Scheols, Box 2324-G, Scranton 9, Pa, 


ELECTRICAL Books 
ae ae 








EXAMINATION 





ane REPNSERA TION 


' t { NE 





A Jowett Cham- 
pion—notinwords 
but by ACTUAL 
RECORDS. 


Last Chance! Get All 5 
Picture Courses for$] 00 


now and learn the ‘*World’s Greatest 
Bulldit FREE! Marvelo t 
r *‘Nerves of Stecl— 











Book of Famou 
Muscles like Iron’ 


RUSH couron NOW 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


Jowett Institute of Physical Culture 


230 Fifth Avenue, Dept OA, New York 1, N. ¥ 
George F. Jowett: Your proposition looks good to me, Send 
by return mail, prepaid, the courses checked below, for 








which I enclose ( ). Include FREE book of PHOTOS. 
6 + 0 All 5 courses for... $1 0 Molding Mighty Legs 25 









Molding a Mighty Arm 2 0 Molding a Mighty Grip 2 

Champienef [ Molding a Mighty Back 25« ] MoldingaMi 

Champiess = Send all 5 C.O.D. ($1 plus postage.) 
than $1 sent C.O.D 


thty Chest 25¢ 


No orders less 
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NEW Edition 
for Beginners 
and Experts 


BIG FIELD! Big — 
now. i “a Big Pay! 


AMERICAN TECHNICAL SOCIETY 
1898 
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Vocational P 


American Technical Society, Dept. EB320, Drexel! at S8th St Chicago 37 
iY at : ; : te ent y tir 
5 I t t > 
I I ' ‘ i . . ~ 
t I keep t I 1 s2 after 1 , 
. 1 t t $34.8 
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CEE « . STATE -<-<< 
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LETS GET THE ADMIRAL HIS HORSE / 


Admiral Halsey has his 
eye on a fine white horse 
called Shirayuki. 

Some time ago, at a press 
conference, he expressed 
the hope that one day soon 
he could ride it. 


Oficial U.S. Navy Photo 
The chap now in Shirayuki’s saddle is Ja- 
pan’s Emperor— Hirohito. 


He is the ruler of as arrogant, treacherous, 
and vicious a bunch of would-be despots as 
this earth has ever seen. 

The kind of arrogance shown by Tojo—who 

was going to dictate peace from the White 


House . . . remember? 


Well, it’s high time we finished this whole busi- 
ness. High time we got the Emperor off his 
high horse, and gave Admiral Halsey his ride. 

The best way for us at home to have a hand 
in this clean-up is to support the 7th War Loan. 

It’s the biggest loan yet. It’s two loans in 
one. Last year, by this time, you had been 
asked twice to buy extra bonds. 

Your personal quota is big—bigger than ever 
before. So big you may feel you can’t afford it. 


But we can afford it—if American sons, 
brothers, husbands can cheerfully afford to die. 


ALL OUT FOR THE MIGHTY 7” WAR LOAN 


This is an official U.S. Treasury advertisement— prepared under auspices of 
Treasury Department and War Advertising Council 








MONEYMAKERS — MONEYSAVERS 


PROFITABLE SIDELINES 


25c a Word 


SPECIAL BARGAIN BUYS 


To get your Share of the business from our SEPTEMBER ISSUE, your ad with remittance must be in 
our office JULY THE THIRD. Mail to MECHANIX ILLUSTRATED, 295 Madison Ave., New York, 17 





ADVERTISING SERVICE & AGENCIES 
ADVERTISE: words 149 Newspapers, 
Lists Advertisir Bureau, 
4515-B Cottage Chicago 15 


20 WORDS 





$6.50 




















30) NEWSPAPERS $2.00. 
Goodale, 37 Gar Iner, Vallejo, Calif 
AGENTS WANTED 
100 GENUINE GLOSSY photographs for only 
00. Every one can cash in on stamp sized 
photographs. Any photo, snaps or negative 





reproduced to stamp size, gummed and per- 
forated. Write today for Free samples, com 
» information and agents discount. Repeat 








orders assure you of steady income without 
investment. Aristo, Plainfield, N. J 
BARGAINS—SAVE up to 50% Ladies’ 
Hose, Lingerie, Toys School Supplies, 
Razor Blades, Food Products, Punch Boards 
Specialties, Carded Goods, Dry Goods, Nor- 
elties, Cosmetics, Stationery, Jewelry, No- 
tions, Perfume, Soaps, etc. Rush Post Card 


for late catalog Reliable lobbers, 930 W 




















Roosevelt, De pt. _C- , Chic 8 
CHRISTMAS ‘CARDS barn big money. 
Take orders galore from friends, 25 ex- 
quisite folders with name Free Samples 
10 designs America $ selling 21 
Christmas folder box. Costs Sells $1.00 
est samples today e Art, Dept. 
115 Fulton ~ Nev rk City 
3 IN NOUS PIC TURES that glow in the 
~: Large manufacturer wat factory 
FE wonder ne t fast 
seller free sam Mil 303 
Fourt! Ave., New 
EXCELLENT SIDELINI for Prir g Sales- 
met Decalcomania Nar Pl : 1 small 
quantities. Also, make 1 ¢ apt t Ini- 
Automot : ree Sam} Ralco 


tials on 







Boston 


P im wore 





BIG 





Confidential Catal 
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Pines Subscripti 


subscriptions for all 


complete 
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NUWAY TYPEWRITER re Clk r 
Quickly rer $ a r Stor per 

slipping. Sells on sight. Box $ ‘ 

C.0.D. NuWay Products ¢ ks St 


Topeka, Kar 


























100 CIGARETTE ROLLERS, $20.0 » 
blades thousar a Se Cata 
x f Mills Sales 1 Broadwa N 
York 
( ALIFORNIA| ~ WILDFLOWER s 1 
California fast-selling ' t 
Jol ! Rt i BR SAM } k ‘ 
RACES—At x t six 
are off. Fast B f ’ 
1.00. Dime s vholesal 
p s. Barkley Co., Dryder \ 
LICK AFTER-WAR layoffs Start own busi 
s: bh fPic tooklet descr r 
fested Plans free Oelite Co 
G Grand St.. New York 
WHERE TO Buy At Wholesale 500.000 arti 
cles. Free Directory and other sable ir 
formation Maywood-MM Publishers 1 
Br vay few York 
LI MINOU! ~ PAINT. St ; n Dark.) 
seller I f peopl 
free r I Ss \ 
POWERFUL MIL} Stret r! Increases 
nileage Iner sf Inere wir 
B \ 1 i) r I 1 
I ria i, I ans 7 a 
WHY PAY for W-a-t-e-r } 1 ink? Sell 
Dixie Ink Powder Sa Offer and 
Details. Write A. C. Hamel, D Woolr 
4. Penna = 
EVERY CAR owner @ prospect é for 
$1.50, costs you 39c. Quarter t le, 
price Barkley Co., Dryden 34, Va 
A Wi 
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200 MONEY eae Ideas—Plans—Form- 
ulas—Scheme s. Formico Mo., 31 
Kiefaber, Dayton, Ohio 





NO competition Affiliate 1 


Baltimore 3, Md 


100% VROFIT 
box O82, 
AUTHORS’ SERVICE 

WRITERS Needed to rewrite 
magazines and books 
eak into’ fascinating 





service 








NEW 
newspapers, 
opportunity to “‘br 


ideas in 
Splendid 
writ- 





ing field. May bring you up to $5.00 per hour 

spare time Experience unnecessat Write 
today for Free details. No obligation. P 

card will do. Comfort ba age s Service, 210H, 

prenth St 2 lo ; 

YOU R Stories, Articles, 

Mays sh ald be marketed for par- 





Literary Agency, 136 
New York 6, N 


ticulars! U.S 
Street, Dept. ‘‘L, 
ARTICLES 
Commission 
Kan 


AVIATION 


Liberty 
b) 


WRITE 
Sistance 


Junction City, 


stories 


Complete as- 
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NI¢ HOLAS-BEASLEY MONOPLANE », 
comple lightplane motors as low as i 
complete with propeller. Send 25 Spring 
War Bargain catalogue listing h eds 
buys in airplanes, mo rack alvag 
located everywhere, some probably near you 
Se by first cla mail Used Aircraft 
Director Athens o s 
PASS CAA ex ir Our Itiple chote 
quest p \ M ‘ 
t t Me ' ! t ilots s1.00 
ea W mis \eror I itut 1522 
Flett. KR Wis = 
ASSORTI D AIRCRAFT ! { 3 
Over “0 »D $ \ , 
” iy s ” 
\ s ‘ P.O. Box Na 
I 
FLYING FLEA P z ’ I pla 
Ml la B r 1 i¢ 
( B M Mil 
x WwW 
BARGAINS 
BOY SCOUTS 1 s \ Sur 
I I I ; 
( : M cit 
1 ‘ : 
s = ( H I 
STAINLESS STEEI t s rap rt 
t x ! G 
s h K l \ t ‘ 
BRASS—SHEET .0 t Kk 
$1.00, Ideal Shim 8 K. R. Pott 
Shepar \ Ker XN. ¥ 
REVEALING ADULT Books.’ p Free 
Hirsch Enterprises, Spr Valley 1 
N. ¥ 
LIKE TO 8S ( D $1.00 
Nir-A 1; M.¢ 
SALESMEN W WANTED 
NEED MORE Mo > cher 
Tak er R t RK t 
I a t Me Hou 
" ! . t profit Wr 
Ra ‘ D> G MOM, Fre 
I 
BUSINESS OPPORTUNITIES 
FASTEST MOVING Postwar fr Rare 
pportur to ow i real t ness. Liquid 
i B new § : 
I t 4 ml \ t 
1 t mating tl t l 
fl i and 1 
Just ea l 4 » 
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( Ne Haver ( 





ticulars tt at put you in a payir 
your own. Gunme 


business ¢ 


Decatur, Ill 


Mention 


MECHANICALLY 
and operate g 


INCLINED Men—Owa 
eral Appliance Repair shop 
Complete, illustrated course shows you how 
Welding. Refrigeration, Motor Repairs. How 
To Get Business, etc.. all phases covered. Free 
literature. Christy Supply, Dept. 2 x 














| N. Central Ave., Chicago. 

COLOR CONCRETE with chemicals. Big 
money making Hollywood style pottery 

birdbaihs, without moulds Wishing 





stucco-rock, benches. Marbling, cement water 
ints. l%e brings sample, literature, pictu 
Hollywood Cement Craft, 8525 Wonderland 


| Hollywood 46, Calif 
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STAMP Machir 


POST \G ! Form mr 
vn route. New 1915 models selling le & 
Stains “ ) complete Average profit £8 ’ 
monthly per machine No car or exper ’ 

ity. Service in spare time. Free i 
trate ad catal gue Parkwa 3046Q T 1 
! 15. Md 
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Games of Alien Pate 8, 
i 1 b Us now yours to 
manufacture. Valuable new ideas, many fields 
to choo from. $1.00 brings list, full 
formation, Columbia Distributors, Mer 1 
Minr 
} ‘le 0 POST-WAR JOBS Abroa South 
| America, Asia, Africa. How, Wher nd 
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t IMPROVE YOUR job or business. Read the REFRIGERATION—AIR Conditioning. Me- |] REAL MANUFACTURING formulas. Lists 





















inside trade magazines. Profit by know- chanically-minded met Are you interested free. W. Cummings, Chemist, Gordon Ave., 
¢ “how’’ and “‘where Lists tree. Dunbar, in the ¢ rk which offers a ‘go- | Syracuse, N. Y. 
Brunswick 1, N. J gettir chance to make head TEN UPTODATE formulas 10c. Roberts 





ART OWN business in home now. Practi- even siness ¢ het Company, Roberts Bldg., Coahoma, Tex. 
neom about Refrigeratior |) ———— / - 
' i how you can start Now | FORMULAS—ALL _ Kinds Moneymakers 





| plans for securing kiitional if t 
S ings details. Wall, Dept. MS2, 1 N Air Condi 




















































































- “coogi to get ition for this field in Catalog Free. Kemico, 67, Parkridge, Ml. 
—a y you can get t kind of | GASLESS GAS, quickly, easily. Compound, 
cei ere ary 18 years has l formula 25c. Duffy, T-19, Covington, Ky 
etin 21.00 weve 
: —— a Saee e HANDWRITING ANALYSIS 
- — —-- - lll. |} ANALYZE HANDWRITING. Earn up to 
HOW TO Make Simple Mol and Plaster short $100 weekly in w waded profession. Com- 
Plaques.”’ Profitable business or 1} ! a f r ritir analysis 
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oe anston. 30. — BANISH THAT stammer at home. Instruc- WE BUY Indian Pennies, Lincoln Pennies, 
EARN MONEY at home, write Poulsen & tions 50c, J. Allen, Box 114, Saskatoon, and Old Rare Coins. Highest Prices Paid, 
Company, Zion, Ill. Sask., Canada. Indian Pennies worth up to $15.00 each, 
Lincoln Pennies up to $2.00 eacl Other 
POULTRY TREASURE FINDER Rare Coins $5.00 to $2000.00 each. Send 25¢ 
RAISE TURKEYS the new way. Write for MT-SCOVPE MrTAL Locator Fully Guaran- toxtay for Ne 45 «Price Catalogue ul 
free information explaining how to make up teed and unsurpassed in efficiency. Time wanted | 8. Coins. American Rare Coin Co, 
to $3000.00 in your own backyard. Address payment plan, trade-in and accessories. Free Dept, 2, Transportatior Bldg., Chicago 
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Tis are big rewards in Radio for the man who has 
the answers. The Radio Courses of International Cor- 
respondence Schools constitute a speedy, practical route 
to this knowledge. 

Radio men must have a clear understanding of elec- 
trical principles . . . the principles of electronics, radio 
communication, vacuum tubes, operating, testing and 
other fundamentals. It is on this foundation that sound 
specialized learning is built up. 

I.C.S. provides both foundation and specialized 
training. It brings to you the knowledge and experience 
of many outstanding authorities. This is of vital im- 
portance because Radio is too vast for one man to write 
all about it . . . or teach all there is to it. 

Then, too, with I.C.S. you study for success in 
your spare time at low cost. For full information, 
mail the coupon now! 
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This Kingcobra is the original target 
plane of its type. Nose lights up when 
hit: hits registers on electric counter. 


by Arch Whitehouse 


HERE’S only one way to train an air 

gunner and that is to let him shoot at a 
fighter plane from a gun turret under the best 
simulated air attack conditions. Pilots are 
trained by actually flying airplanes; bombar- 
ciers can go out on a range and actually drop 
bombs; navigators learn to navigate on actual 
cross-country missions. 

In the past our air gunners have had to be 
content with synthetic devices on which to 
work out their various target problems. Some 
were given the opportunity of firing at fixed 
ground targets. Some were able to deliver 
bursts of fire at towed drogue targets. 
Camera-guns, motion pictures and various 
forms of skeet shooting were devised to give 
the gunners an idea what gunnery defense 
conditions would be like when they went into 
action. but long ago it was agreed that no 


training practice even resembled the real 
thing as it happens over Berlin or Tokyo. 
Unfortunately, you can’t allow the appren- 
tice gunner to fire 50 or even .30-caliber 
bullets at an accommodating fighter pilot. 
You can provide a camera-gun and give him 
the opportunity of registering his skill on a 
strip of film to determine just how well he is 
carrying out the gunnery theories he has been 
taught in the classroom, but at best, this strip 
of film will only indicate whether the “attack- 
ing” fighter has been fired on when he was 
within range, or within a presumed arc of fire. 
Even the best camera gun results do not dis- 
close how many actual hits were scored or 
whether any of the “shots” had been delivered 
into the vulnerable portions of the “attacker.” 
A solution was reached some months ago 
by Major Cameron Fairchild. an officer of the 
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Laminated bullet-resisting glass encloses the pilot's cockpit. 
Slab in the front windshield is one and one-half inches thick. 


United States Army Air Force Training Com- 
mand’s Central School for Flexible Gunnery, 
who went into the Army direct from his 
architect’s business in Houston, Texas. He 
knew nothing about air gunnery but took 
with him a sweeping imagination, the ability 
to improvise, a sense of humor and the per- 
sistence of a ten-year-old schoolboy on the 
prowl. 

Major Fairchild immediately saw the need 
for a more thorough training system at the 
flexible gunnery school. His initial argu- 


36 





ments startled his fellow 
officers and they decided 
at once that they had a 
full fledged screwball 
case on their hands. Fair- 
child wanted to krow 
why a gun or a bullet 
couldn’t be devised that 
could be fired at an actual 
plane in practice. 

“What are you going to 
use—rubber bullets?” 
they kidded him. 

“No. Rubber bullets 
would bounce off. They 
wouldn’t even leave a 
mark,” he replied in all 
seriousness. 

“Maybe you could run 
a stick of pencil lead 
through a rubber bullet 
and in that way the 
gunner could put his 
initials on the target,” 
they came back at him. 

Fairchild knew a rib 
when one caught up with 
him, but that pencil-lead 
idea started him off on a 
new track. 

“Look, Fairchild,” one 
of the ballistics experts 
explained patiently. “You 
couldn’t fire a rubber 
bullet from a_ regular 
machine gun; the charge 
would blow it to bits. If 
you make it hard enough 
to withstand being pro- 
pelled from a gun, it will 
pierce the skin of an 
ordinary plane and... 
well, you just can’t do 
that!” 

But Major Fairchild 
wasn’t convinced; he 
went off by himself and thought it out. He 
knew now he would have to devise a bullet 
that had all the good ballistics characteristics 
of a regular machine-gun pellet and yet 
would strike a target airplane with little more 
force than the loving caress of a mother. He 
even went so far as to contact members of 
the engineering schools of 120 leading uni- 
versities and colleges. Eighty per cent of the 
answers to his letters very politely stated 
that of all the crack-pot ideas conceived in 
this war, this was the Lulu of them all. 
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Dr. A. D. Moore of the University of Michi- 
gan came up with the old formula of Prince 
Rupert’s Drop, a pellet which disintegrates 
when the sensitive tip is broken. At the same 
time Duke University offered the use of its 
research facilities and sent its Director of 
Research, Dr. Paul Gross, to visit Major 
Fairchild who was then working on the idea 
at the training area at Harlingen, Texas. 

After a short period of consultation, Fair- 
child and Gross went to Washington where 
research of a formal nature was begun. Little 
was accomplished, however, mainly because 
they received little official encouragement, 
but officials of the Corning Glass Works did 
devise a glass bullet which would partially 
fill the bill. Unfortunately, manufacturing 
difficulties stood in the way of quantity pro- 
duction. 

Fairchild refused to admit defeat and a 
letter to Colonel “Jake” Smart, who was then 
on Gen. H. H. Arnold’s Advisory Council at 
AAF Headquarters in Washington, steamed 
up action along another track and once more 
the idea of a “frangible” bullet was revived. 

Scientists of Duke and Princeton Uni- 
versities co-operated with officials of the 
Bakelite Research Laboratories, and after 
weeks of painstaking experimentation they 
came up with a bullet composed of plastic and 
lead which would withstand the shock of 
being fired from a machine gun, but which 
disintegrated on contact with metal. After 
prolonged firing tests at the Buckingham 
Army Air Field in Florida, the equipment 





was moved to the Flexible Gunnery School 
at the Laredo Army Air Field in Texas. 

So far, so good; but while Major Fairchild 
had a suitable bullet, it was still too powerful 
for use against aircraft covered with regula- 
tion metal skin. It was obvious now that some 
improvisation had to be considered. Tests 
were made all over again and the metallur- 
gists of the service went to work developing 
a light dural armor plate which could be 
applied to a target plane without materially 
affecting its general flying characteristics. 

First ground tests were made with a con- 
demned A-20 two-engine attack bomber, and 
from these tests armor requirements were 
further refined and the “Alclad Nag,” a fly- 
able A-20, was prepared for the first actual 
air-action tests. The target plane was fitted 
with special equipment including the neces- 
sary armor plate, radiosonic equipment to 
register hits, and a powerful lamp fitted into 
the nose and wired to the test armor plates. 

The first firing tests were made at Buck- 
ingham Field on May 29, 1944, with Cap- 
tain Charles E. Everett piloting the target 
plane. Major Fairchild and Captain Homer 
I. Henderson went aloft aboard a special 
Fortress together with a skilled gunner and 
Brig. Gen. Francis M. Brady, commanding 
the Gunnery Wing. 

Then, for the first time, actual machine gun 
bullets were fired at a friendly target plane 
and the hits and results accurately tabulated. 
The first test was most successful and the 
frangible bullet [Continued on page 146] 





After prolonged experimentation, a satisfactory frangible bullet was devised. It is 
composed of plastic and lead, and is strong enough to withstand the stress of machine 
gun fire, but still disintegrates into powder upon contact with the metal armor. 
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Anthenticated News Photos 


Snake pattern of necklace charged with 100,000 volts. 


(Right) Ordinary office clips are 


magically trans- 
formed by high voltage current passing through them. 


HIGH-VOLTAGE PICTURES 


HESE striking and unusual pictures were 
made without the use of a photographic 
camera. Objects of various kinds were simply 
placed on photographic plates in a darkened 
room and connected by wire to a high-volt- 


A small golden cross sends out an awe- 
inspiring corona of electrical discharges. 


age coil. Current was then passed through 
them at a voltage of 100,000 and more, caus- 
ing them to emanate coronas of electrical 
discharges. The coronas were registered on 
plates, resulting in the pictures reproduced 


An old Austrian coin with its corona created 
by 250,000 volt current passing through it. 








William K. Kearsley, research scientist of 
General Electric, perfects gadgets screwier 
than those of the famous Rube Goldberg. 


HEN it comes to conjuring up weird 

problems and then solving them with 
even weirder-looking contraptions, William 
K. Kearsley has only two possible rivals: 
Leonardo da Vinci and Rube Goldberg. 
Neither of them can give him a run for his 
money. As the ace “gadgeteer”’ of General 
Electric’s huge esearch laboratory in 
Schenectady, Kearsley has spent the last 30 
years turning out some of the most incredible 
devices that ever jumped out of an inventor’s 
fevered brain. To date General Electric has 
patented 32 of them. Some are tricky little 
affairs designed merely to meet the lesser 
needs of mankind. Others are proving of 
incalculable importance both to industrial 
progress and to the health, comfort, and 
safety of everyday life. All of them stamp 
Kearsley as a distinctly top-drawer inventor. 


Photos by Louis Hochman 


A mechanical face that grows its own whiskers—used to test the sharpness of razor blades. 
The razor, mounted in a holder, swings over the “face”; tension is indicated on scale. 


GADGETS 
ARE HIS 
BUSINESS 


by Don Romero 




























Kearsley in his laboratory, surrounded by his gadgets 
which include everything from electric moth killers 
and oyster openers to automatic chicken pluckers. 
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One of his devices is a pair of plastic goggles 
which are electrically heated to prevent fog. 


The chances are that quiet, retiring 
Kearsley would have continued tinkering 
away undisturbed in his workshop if one 
day word hadn’t leaked out to the lay public 
that here was a man who, in a lifetime of in- 
venting, had produced such unbelievable 
devices as an electric moth killer, an “iron 
lung” for restoring normal circulation to 
frost-bitten feet, a brain-wave recorder that 
can detect tumors and incipient epilepsy, a 
photoelectric-cell machine that sorts cats 
according to their colors, and a mechanical 
face that grows its own whiskers. The result 
is that Kearsley now finds himself saddled 
with one of the strangest careers that ever 
befell an unsuspecting inventor. He has be- 
come the “Mr. Anthony” of science. Hardly 
a week now passes but that he isn’t deluged 
with fan mail from perplexed laymen whose 
letters usually begin “Dear Mr. Kearsley: 
My problem is...” and who then proceed to 
outline some of the zaniest puzzlers that were 
ever dropped into the lap of a scientific father 
confessor. 

A restaurant owner wants to know if there 
is a way of opening oysters more quickly than 
with a knife. A fisherman is anxious to learn 
if fish are more attracted by a positive charge 
of electricity than by a negative one. A 
baker would like to know how to produce a 
loaf of bread without a crust. An animal 
trainer is in a hurry for a handy device that 
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Push-button ultra-short-wave transmitter in car 
opens and closes garage doors automatically. 


will help keep his ferocious gorilla docile. A 
farmer would like to know what science can 
do about making it easier to pluck chickens’ 
feathers. An unidentified writer is in des- 
perate need of a machine that will delicately 
tickle the ends of his fingers. 

Kearsley’s reaction to each letter is almost 
invariably the same. He will chuckle softly 
to himself for a moment—and then shake his 
head pensively as if he wished he had thought 
of the question himself. Sometimes he can 
shoot out the required answer straight from 
the hip. Other times he has to do a little ex- 
rerimenting. For the baker of crustless bread 
he promptly suggested induction cooking. For 
the fisherman he built an aquarium, put a 
positive charge at one end, a negative one at 
the other—and then found that the fish 
streaked away from both. For the animal 
trainer he built a small electric stick by which 
the gorilla could be gently shocked into 
obedience. For the restauranteur he devised 
a traveling belt on which the oysters moved 
between high-frequency cathodes that popped 
the bivalves open in a jiffy. For the farmer 
he suggested electrocuting the chickens with 
precisely the right voltage to relax the 
capillaries that hold the feathers. And for the 
finger-tickling gentleman—Kearsley some- 
times wonders if he is a safecracker—he built 
a piano-like device whose keys gave off tiny 
sparks when touched. 


Mechanix Illustrated 
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Electrically heated blanket with a 
thermostat works from house current. 


Kearsley started inventing 
not long after he learned to 
walk. As a youngster he can 
remember building a treadle 
that conveniently swung open 
the cellar door when he came 
riding up to it on his bicycle. 
And as far back as 1901 he can 
recall constructing a wireless 
transmitter that had a range 
of all of two blocks. His first 
real gadget, however, came 
when he first went to work for 
GE. He was rooming with a 
couple of other young engi- 
neers when the problem arose 
of who was to get out of his 
warm bed and close the win- 
dow on cold, wintry mornings. 
Friendships were on the verge of being 
shattered when Kearsley decided to save the 
situation with an invention. From a spool, 
which he attached to the alarm key of a clock, 
he ran a string to a latch which he installed 
to hold the window open. For a weight to 
push the window down he used a box filled 
with 600 pennies which one of his roommates 
was saving. When the alarm went off in the 
morning, the spool would turn, the string 
would tighten, the latch would be pulled back, 
and down would come the window under the 
veight of the pennies. Although his room- 
mates were delighted, Kearsley felt the 
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problem hadn’t adequately taxed his in- 
genuity. And so he did what he has been 
doing ever since—he began to think up new 
problems and new gadgets with which to 
solve them. With his roommates gaping pop- 
eyed, he set up a fantastic conglomeration of 
pulieys, strings, pivot arms, and contacts, and 
then told his roommates to await develop- 
ments. With the first stroke of the morning 
alarm, his friends bolted upright in their beds. 
What they saw they probably still don’t be- 
lieve to this day. As the window came 
slamming down it hit a contact which ignited 
a match. A pivot arm then leisurely carried 
the match over to the fireplace, dropped it 
into the kindling and logs which Kearsley 
had prepared the night before, magestically 
moved out of the way of the rising flames, 
and then came leisurely swinging back to 
start up a phonograph which a moment later 





His simple device for removing cast works on can-opener key prin- 
ciple. Wire under cast is wound up on rod, cutting it in two. 


was coaxing the men from their beds with 
the sweet, lilting strains of Wake, Wake, 
Wake, the Morning Birds Are Singing. 
“That,” says Kearsley, “was an invention.” 
It wasn’t long after this that Kearsley’s 
unique talents came to the attention of his 
employers and he was invited to join the 
famous GE research staff. For a man of 
Kearsley’s ability and temperament, it was 
the break of a lifetime. GE at the time was 
pioneering with an idea which has since been 
accepted by almost every large manufactur- 
ing corporation in the country. It was in- 
viting creative [Continued on page 158] 
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FLYING : HE latest thing in aircraft instru- 
ments is Sperry’s new Attitude 
Gyro. It is, in reality, a miniature 
ON THE BALL earth by which the pilot can determine 
at a glance the exact attitude of his LE’ 
plane. It is precise throughout 360° 
In every dive, climb and bank, the of roll and pitch, for it has no limita- FLI' 


* tions in its movements and conse- 
little ball shows your plane‘s position. quently will read accurately whether 
it is upside down, on its side or at any 
by Ed Yulke combination of the two directions. 
An “equator” around the horizontal 
center of the ball stays level with the 


GIMBAL FRAMES A AND B HAVE INDIVIDUAL earth at all [Continued on page 44] 
BEARINGS PERMITTING THEM TO 
REVOLVE INDEPENDENTLY ON BEARINGS FOR FORE AND 


A COMMON AXIS 










ee fh OF BALL 


GIMBAL FRAME A 


GIMBAL FRAME B 


BALL INDICATOR 





ERECTION LUBBER 
MAGNET LINE 


Ball indicator is hollow metal 
shell containing the actual mech- 
anism of tho instrument. Electric 
motor-gyro is fixed within it. Ball 
is mounted in semi-circular gim- 
bal which allows it to rotate as 
EQUATOR plane banks or rolls over; bearing 
supports allow the ball to rotate 
fore and aft as plane climbs or 
dives. Erecting cone and erection 
magnet automatically pull ball to C 
correct vertical position and dis- 
FRAME AND pense with any manual adjust- 
FIELD MAGNETS ments to correct for gyro twist or 
orientation. In bearings of ball 
and gimbal, commutator type 
tings and brushes carry current 
ARMATURE to the windings of the motor-gyro. 
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Photo courtesy Sperry Gyroscope 


Installation of the Attitude Gyro on the instrument panel of a plane. This instrument makes 
possible the execution of all aerobatic maneuvers without visual reference to earth's surface. 


times, both fore-and-aft and sideways. The 
upper half-shell or top of the ball above the 
equator is a gray color, representing the sky, 
while the bottom half of the ball is a bright 
lemon yellow. A fixed “lubber line” on the 
glass front of the instrument gives a ready 
indication to the pilot when his plane is 
banked (indicated by the “equator” appear- 
ing at an angle), and when the plane is climb- 
ing or diving (the equator appearing above 
or below the line on the glass). The color 
combination and additional markings on the 
ball have been worked out so that the pilot 
can “sense” more than see the attitude of the 
plane. This saves precious split-seconds in 
combat, where a pilot may be slightly 
confused by rapid maneuvers. Instead of 
focusing his eyes on the earth below, which 
is frequently obscured by clouds, a 2%” 
instrument dial tells him his exact attitude 
in the air. 

The Attitude Gyro’s predecessor, the Gyro 
Horizon, had one limitation that proved a 
serious handicap in combat. Beyond a 30° 
angle of climb or dive, it had to be “caged” or 
restricted to prevent damage to the instru- 
ment. Driven electrically, the Attitude Gy- 
ro’s mechanism has complete 360° freedom 
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about both its axes, so that in effect the 
spherical indicator is like a ping-pong ball 
floating on a jet of air. Actually the sphere 
does not “float,” but is suspended in a gimbal 
frame. 

The “AG” requires absolutely no attention 
of pilot, from the moment he snaps the master 
electrical switch in the airplane to “on” until 
he lands and snaps the switch off. Closing 
that switch starts the gyro spinning and the 
instrument continues to function without at- 
tention until the airplane lands and the pilot 
is ready to leave it. There is no adjusting or 
“caging” knob, for the instrument is com- 
pletely automatic, even aligning itself cor- 
rectly. 

Three years were spent in developing the 
Sperry Attitude Gyro and much research 
given to the features of “sensing” the plane’s 
attitude from the indications on the ball, 
rather than having the pilot stop and delib- 
erately think of what the indications meant. 
This was carried over into the night lighting 
of the instrument so that exactiy the same 
pattern of relative colors shows up under the 
ultra-violet lighting of the instrument panel 
as appears in daylight. The horizontal circles 
around the ball that [Continued on page 147] 


Mechanix Illustrated 








the 
ball 
here 
nbal 


ition 
ister 
until 
sing 
. the 
t at- 
pilot 
g or 
om- 
cor- 


the 
arch 
ne’s 
pall, 
lib- 
ant. 
ting 
ame 

the 
nel 
cles 
147 





START A 








EARNING to fly is fairly 
simple. The big prob- 

lem is how to pay for it! The 
day hasn’t yet arrived when 
you can go to the nearest 
junkyard and pick up a 
“model T” that is in safe 
flying condition for a ten- 
spot, and the day probably at 
will never come in our nor- ~~ 
mal lifespan. Airplane op- 4, 
eration costs are above the 14 
average pocketbook when 
considered in terms of own- » 
ing a plane or even renting 
one individually. A group of 
fellows owning a plane to- 
gether is the cheapest way 
to fly. 

Flying clubs usually op- 

ite best where the entire too. 
group lives within a short 
distance of where the plane is based. Of 
course, there are always those who are will- 
ing to travel quite a distance on a day off 
from school or work to fly the club plane, but 
the fairest way to run a club is on a flight 
schedule. In this way, each person’s time is 
allotted in sequence and everyone knows 
ahead of time when the ship will be available 
to him. Fellows who are really bitten by the 
urge to fly and are willing to cooperate with 
the rest of the gang naturally make the best 
club members, but a strong-minded opera- 
tions manager can keep the “playboys” in 
line 

Suppose we deal briefly with the organiza- 
tion, itself, first. Before a ship can be pur- 
chased, the purchasing power must be there. 
A group of ten to twenty usually works best 
The smaller the group, the more time can be 
allotted to each member, but on the other 
hand there should be at least ten to break the 
costs down to reasonable figures. A group 
such as this would not need a “raft” of execu- 
tive members: a president or chairman, a 

easurer, an operations manager and a main- 


Louis Hochman at Westchester Airport, Armor 
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Flying clubs are lots of fun, but they have their practical aspects, 
They permit lower flying costs and reduced instruction rates. 


tenance man should suffice. The president 
should be someone who has the happy faculty 
of being able to keep a meeting going along 
without letting it become a shambles because 
everyone wants to talk at once. A strong 
leader is the main requirement for the suc- 
cess of any organization. 

The operations manager has one of the 
worst headaches. If possible, this fellow 
should be of the definitely serious type, for on 
his shoulders falls the job of checking the 
plane over, determining when it is ready to 
fly, and generally governing the club’s flying 
activities. If no one in the club has sufficient 
experience for this job, perhaps a pilot or one 
of the fellows in the airport manager’s office 
might be convinced that he can be a help by 
taking the job. Common sense on the part of 
the rest of the gang will help make his work 
easier. 

Maintenance is something that can’t be 
stressed too much. The ship has to be checked 
over constantly. We don’t mean that it has 
to be taken apart after every flight; too much 
tinkering can have the reverse results. One 
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man should be responsible for the plane’s 
condition. If nobody in the group has a me- 
chanic’s license, it would be a good idea to 
approach one of the mechs at the field about 
the idea of keeping a fatherly eye on the 
crate and giving it the government-required, 
periodical inspections. A clear understanding 
of simple mechanical maintenance will us- 
ually induce any group to co-operate. Pyra- 
lin should be covered up when the ship isn’t 
in use. Discoloration is rather rapid when 
the ship is left out in the sun without a cover 
over the windshield—and cracked, dirty or 
discolored pyralin has been the cause of more 
than one accident. 

Probably the first thing any group choruses 
at their first meeting is “How quickly can we 
get a ship?” The enthusiasm is swell, but first 
decide how much you can afford to spend. 
A good used plane in the 50 to 65 horsepower 
class will cost from $800 to $1,000. When we 
say “good” we don’t necessarily mean a nice, 
shiny paint job. The job of buying a plane: is 
not one for the amateur; don’t be hesitant 
about asking advice from men who work on 
planes every day. A licensed mechanic or 
pilot can probably tell you more about a plane 
in a half an hour than you could discover in 
a week. The log books for the planes, if 
they’ve been kept properly, can tell a story 
all their own. 

If the club buys a plane from an established 
aircraft dealer, arrangements can usually be 
made to finance the purchase with one-third 
down and the balance divided up into twelve 
equal payments due monthly for a year. In 
the event of the club deciding to bid on one of 
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At club meetings held at the airport or in a private 
clubhouse, business and social plans are discussed. 


Flight schedules cre important to insure 
fair share of flying time to each member. 


the surplus training planes the government 
is selling, cash for the bid price must be paid. 
In a private sale sometimes cash is asked, 
and sometimes the owner can work out terms 
for you somewhat similar to the standard 
methods of financing. The club must decide 
how much money it is willing to put up as 
initiation fees, and then the decision to pay 
cash or try to finance the ship should be made. 
If $800 is decided to be the maximum price 
to be paid, each of ten club members will 
have to ante up $80. If the plane is financed, 
$266 is required for a down payment or about 
$27 each member. The monthly payments 
will be about $50 per month, but this does not 
include insurance. Insurance of the airplane 
itself is required when financing the payment 
of the plane, but it is a darn good idea even 
when cash is paid. 





EXPENSES PER MEMBER FOR 1|0-MEMBER CLUB 


Cost per flying hour 








Gas, 5 gals. @ 25c $ 1.25 
Oil, 1% gals. per 20 hrs. .20 
Overhauls, 200 and 500 hours .60 
Sinking fund 45 
Total $ 2.50 
Monthly dues to cover operations 
Hangar rent $30 per month $ 3.00 
Insurance at $250 per year 2.00 
Depreciation, 15% first year 1.00 
Total $ 6.00 
Private Pilot's License: 
Dues for 4!/, months $ 27.00 
Solo, 35 hours 87.50 
Instruction, 10 hours @ $!.00 10.00 
Total $124.50 











Mechanix Illustrated 
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Each flier is assessed for the fuel and oil which he 
uses. Cost is figured on fuel consumption per hour. 


Figures prepared by the Aero Insurance 
Underwriters show that a plane in the class 
we've chosen can be insured for about $250 
per year. This insurance works as follows: a. 
$50 deductible for windstorm and land dam- 
age (the insurance company pays all damage 
costs over $50—the first $50 is paid by the 
owner). b. Crash insurance where the owner 
pays one-third and the other two-thirds is 
paid by the insurance company. In a 10-man 
club, this $250 will work out to $25 per year 
or a little over $2 per month per man. 

Now you have a plane. It sits out at the 
airport, all nice and shiny. Everyone wants 
to iy—right now! Has anyone thought of who 
is to do the instructing? The government 
requires that a properly licensed instructor 
engage in the gentle art of knocking air sense 
into students’ heads. 

The instructor’s fee usually runs from $1 to 
$2 on your plane and your gas. That fee is for 
instructing only; he’ll satisfy himself that the 
plane is air-worthy, instruct and sign log 
books, but don’t expect him to service the 
planes, too. 

Since no one has yet found a plane engine 
that will run on water instead of gas and oil. 
suppose we investigate the cost of running the 
ship so that a fair charge can be made per 
hour for flying. The simplest way to handle 
the instructor’s cost is to make this the re- 
sponsibility of each member taking instruc- 
ticn. Let him make the payment to the in- 
structor when he takes his flight time. Gas. 
oil and servicing can be arranged for on a 
monthly basis with the manager of the airport 

r hangar. Five gallons of gas is a fair esti- 
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Minor repairs can be made by members themselves, 
but licensed mechanic must make required overhauls. 





Flying SAFETY is guaranteed by inspection before 
every flight. Use check list of necessary items. 


mate per hour, since the. plane has to be 
warmed up and a large amount of taxiing will 
be done during instruction periods. A gallon 
and a half of oil every twenty hours is about 
right, but other items should come out of the 
operating costs. Periodic overhaul of the en- 
gine and plane is not paid for with soap 
coupons. Money must be laid aside for these 
items as the club goes along, so that the treas- 
urer can write a check for the mechanic and 
still say, “hello.” at [Continued on page 141] 
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IRACLES of plastic 
surgery are common 
occurrences at the Christie 
Street Hospital of Toronto, 
Canada. Here discharged 

oii members of the Canadian 
Life masks in wax, taken of an officer before and after the Army, horribly mutilated 
surgeons completely repaired his badly mutilated upper lip. in combat, are given new 
faces, and new flesh is 
grafted to the damaged 
tissues of their bodies. The 
unit is in charge of Lieut.- 
Colonel Stuart Gordon, 
master of this delicate 
work and considered one of 
the most brilliant plastic 
surgeons in the business. 





















This soldier had half of his skull blown away, left 
eye blown out, and side of his face crushed by 
88-mm. shell. New bone for skull was taken from hips. 
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Lieut..Colonel Gordon, surgeon-in-charge of 
Christie Street Hospital, checks one of the 
thousands of color photos taken of patients. 


Arm is used to graft flesh from one body part 
to another. Flesh flap or “pedicle” is grafted 
from stomach to arm, then to wounded leg. 


Photos from British Cambine 
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In laboratory tests, plants in gravel are fed 
by solution of calcium nitrate and mag- 
nesium, ammonium and potassium phosphates. 





WITHOUT DIRT 


HYDROPONICS—the science of growing plants without soil in gravel, 
sand or water offers many new possibilities to the farmer of tomorrow. 


by Evelyn Borosoff 


HE United States Army, which has 
trained such versatile types as airborne 
paratroopers, judo artists, combat camera- 
men and amphibious engineers, is now train- 
ing men in that oldest and most peaceful of 
all occupations, farming. But these G.I.’s— 
10,000 of whom are growing fresh fruits and 
vegetables in areas as' widely separated as 
Coral Gables, Florida and Karachi, India, 
Ascension Island in the South Atlantic and 
Espiritu Santo in the Pacific—are no ordinary 
dirt farmers of the plow-and-tractor type. 
These soldier-farmers are producing crops 
by hydroponics—the science of growing 
plants without soil. 
The first project of this kind was launched 
at the AAF Convalescent Center in Coral 
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Gables by the Air Surgeon’s Office and the 
Air Quartermaster Corps with two objectives 
in mind. First, to build morale; and second, 
to provide a rehabilitation program through 
which men could be kept busy in a healthful 
out-of-door occupation which might lead to 
profitable postwar careers. 

So successful was this first experiment that 
it was decided to broaden the program and 
establish other hydroponics gardens in 
isolated areas where transportation diffi- 
culties had heretofore made it impossible for 
soldiers to get badly needed fresh foods. 
Under the direction of Colonel Dan’ Ogle, 
with Dr. R. B. Withrow and Dr. Alice With- 
row of Purdue University acting as civilian 
consultants, crews of hydroponics experts 
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Luxuriant growth of this chem- 
ical-fed colius plant proves 
the feasibility of hydroponics. 


were trained to go from 
island to island to help 
G.I. volunteers set up 
their own gardens. Seeds 
and chemicals were 
flown to these outposts, 
where gardens—fre- 
quently within earshot of 
actual battle—were culti- 
vated. 

And now soldiers thou- 
sands of miles from the 
farming areas of home 
are enjoying tomatoes, 
beans, carrots, cucum- 
bers and other delicacies 


—thanks to the development of hydroponics 

This science of growing plants without soil. 
although discovered in Europe a full century ago. 
was hardly known and little practiced until 1929. 
when Dr. William F. Gericke of the University of 
California astonished the agricultural world by 
once producing without soil ten to fifty times the 
crops yielded in a similar area cultivated by old- 
fashioned farming methods. 

Later figures announced by soilless culture ex- 
perts were equally sensational. In a water tank 
with an area of 1/220th of an acre, the California 
professor had grown more than a thousand pounds 
of tomatoes, 86 bushels of potatoes and 200 stalks 
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of celery—and all at the same time! Com- 
mercial hydroponics nurseries were produc- | tog 
ing tomatoes regularly at the rate of 75 tons | chi 
per acre. For their back-breaking labor, dirt ing 
farmers were getting five tons per acre. No ; 
wonder they rubbed their eyes in surprise. me 
This impressive production technique Dr. the 
Gericke dubbed “hydroponics”—water cul- 
ture—because his first experiments were col 
conducted in a water medium. In the past col 
fifteen years, however, sand and gravel cul- bu 
tures have been found even more effective on 
than water, and scientists working with these nu 
other materials call their processes “aggre- sel 
gate culture” or “chemical gardening.” Pop- ro 





























































Preparing bed for hydroponics - 
project by pouring layer of as- ; . 
phalt over the bed foundation. y 
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ularly, the three terms are lumped 
together today and used inter- 
changeably under the general head- 
ing of “soilless culture.” 

The basic principles for all 
methods of soilless plant culture are 
the same and equally simple: 

Much of the food plants need 
comes from the air. The mineral 
content of all plants is under 2%, 
but the soil itself provides less than 
one-tenth of 1% of these vital 
nutrients. In other words, the soil 
serves largely as a bed for plant 
roots. Often poor or worn-out soil 
cannot supply even a fraction of the 
necessary nourishment. Dr. Gericke 
demonstrated that, given the food 
they needed in the form of chem- 
icals dissolved in water, plants 
could be grown with no soil at all. 
It is merely a matter of providing them with 
a well-balanced diet, so to speak. 

For normal development, all plants require 
carbon, hydrogen, oxygen, phosphorus, potas- 
sium, calcium, magnesium, sulphur, iron, 
manganese, boron, copper, and zine. In addi- 
tion, certain plants, according to their in- 
dividual requirements, grow better when 
minute quantities of other elements—such as 
iodine, cobalt, and chlorine—are present. On 
the other hand, some of the minerals often 
found in the soil may be highly injurious. 

From this it is easy to imagine the diffi- 
culties facing the ordinary farmer. Soil is 

vhere he finds it, good, bad or indifferent. 


At the Army experiment centers, simple courses in analytical 
chemistry train workers in the mysteries of the new science. 


Expensive fertilizers will solve some of his 
problems—if he knows what they are. Fre- 
quently, though, it may be impossible to 
counteract toxic elements which prevent the 
growing of certain crops. For instance, it was 
only after the introduction of hydroponics 
that green peppers could be grown in Hawaii. 
usually considered an ideal garden spot. 
Aprarently, there was in the soil there some 
mineral fatal to this ordinarily hardy plant. 

Soilless culture eliminates such hazards 
for the farmer, just as it enables him to make 
use of space formerly useless because the 
earth is rocky, worn-out or eroded. His 
“soil”—a tank of water or gravel—is now a 
known quantity and he can control the ele- 
ments it contains. For in chemical gardening, 















































Harvesting crop of cucumbers and egg plants at project at 
AAF Regional and Convalescent Hospital, Coral Gables, Fic. 


unlike agriculture, the nutrients supplied the plants 
can be regulated from the outset as well as changed 
at any moment to correspond to changes in the 
weather. The result is “tailor-made” vegetables 
often superior to those grown by the old methods. 

But chemical gardening is no miracle science, no 
panacea for all the evils that beset farmers. Tem- 
perature and humidity are still of first-rate impor- 
tance. Hydroponics will not grow papayas in the 
midst of a Maine blizzard, [Continued on page 153] 





Due to the increasing importance of HYDROPONICS in post- 
war domestic planning and as a means of rehabilitating the 
devastated areas of Europe, MI has sent its correspondent to 
the Army's first large experimental base in Ascension Island, 
South Atlantic. There he will gather further information on 
this science which will be presented to you in a forthcoming 
issue of MI. 
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HREE new types of ground rocket 

launchers, believed to be the best “pinch- 
hitters” for medium artillery fire ever de- 
veloped, are now ready for combat action, 
according to Army Ordnance officials. Espe- 
cially devised for concentrating a tremendous 
volume of high explosives in large areas in 
a short period of time, they can be moved 
quickly into inaccessible places where heavy 
artillery pieces cannot be located. 

The newcomers are: the Xylophone, 4.5 
multiple projector which has 8 tubes and can 
be fired from the ground or a truck; the 
Calliope, 60-tube multiple launcher, mounted 
on tanks of the M-4 series; and the Whizz- 
bang, 7.2 multiple launcher, also tank- 
mounted and equipped with 20 tubes. The 
first two fire the 4.5 inch rocket, a medium 
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CALLIOPE is a 60-tube set, mounted on tanks of 
the Sherman M-4 type. It is aimed by tank’s cannon 
controls and fires single barrage or one every ‘2 sec. 


caliber type-which has a demolition effect 
equivalent to that of a shell from a 105-mm. 
howitzer. The third launcher fires the 7.2 
inch rocket with a fire power comparable to 
that of the 105-mm. Long Tom gun. 

Chief advantage of the new 8-tuber is that 
while the whole equipment weighs about 895 
pounds, it is very mobile and may be carried 
broken down into two main loads. The 
launcher can fire rockets either singly or by 
the “ripple” method; the latter simply means 
that the rockets are launched in sequence 
about half a second apart. 

The Calliope has a total equipment weight 
of 1,840 pounds. After its rockets have been 
fired, it may be jettisoned by the crew from 
inside the tank so that the tank may continue 
its mission without delay. Ordnance officials 
claim the Calliope has the greatest concentra- 
tion of fire power of any rocket weapon thus 
far revealed by the Army. When the operator 
finds himself up against an enemy strong- 
point such as a heavy troop concentration, he 
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turns a simple gadget and lets go the full 
complement of 60 rockets; in addition he still 
has the fire power of his tank gun to rely 
upon. The launcher is mounted on the tank 
turret and it swings around with the turret, 
being aimed by the tank’s gun controls. 

The Whizzbang also is mounted on a tank 
turret, operates like the Calliope and sim- 
ilarly can be fired singly or by ripple fire. 
However, it differs from the other two new- 
comers in that it carries armor plate to 


XYLOPHONE is an 8-tube multiple launcher which can 
be used from ground positions or from truck mounts. 
Marines are using them below in struggle for Saipan. 


protect its load against small arms fire. 
Armor-plated doors too, cover the rockets 
and are operated by hydraulic control from 
within the tank. The rocket used in the 
Whizzbang weighs 115 pounds and is nearly 
5 feet long. 

What is a rocket? It is a complete “gun” 
by itself. It moves forward because of the 
push of expanding gases against its base. 
These gases, generated by powder elec- 
trically ignited in the tube, react against the 
rocket itself rather than against the air, as is 
commonly believed. Actually it operates 


more efficiently in a vacuum than in the open 
air. 

Rockets consist basically of five parts: the 
explosive head, which may contain high ex- 
plosive, smoke or incendiary chemicals; the 
motor, a tube extending in the rear of the 
head and containing the propellant, a material 














WHIZZBANG is a 20-tube launcher. 


burned in the motor to generate the gases; 
the nozzle which is the flared and tapered 
end of the motor; and in some types of rockets, 
the fins, which stabilize flight. Most widely 
used of the medium caliber rockets is the 4.5 
inch type. It has an explosive effect equiva- 
lent to that of a shell from a 105-mm. howitzer 
as previously stated, yet it may be fired from 
a launcher that weighs but a fraction of a 
howitzer, and can be carried by a single 
soldier. 

Prior to the Army’s recent announcement 
of the three new launchers, the only ground 
launcher to be made public aside from the 
bazooka was the M-12. This consists of a 
single plastic tube which serves both as a 
carrying case for its rocket, and as a launcher. 
The tube has three legs and may be set up 
for firing from a foxhole, against a tree or in 
the open. The M-12 launchers may be 
grouped into batteries of a dozen or more to 
hurl salvos of 4.5 inch projectiles into enemy 
positions. Several may be loaded into a jeep 
and rushed into action. Launchers may be 
made of a plastic or of a light metal such as 
magnesium without any of the complicated 
recoil devices and breech mechanisms of 
standard artillery, or they may consist of 
nothing but a rail or slide fitted with an elec- 
trical ignition attachment. 

A great advantage of the rocket is its ability 
to inspire terror. The flaming, artificial 
meteor is an effective way to immobilize the 
enemy since they do not know what may be 
coming next—rocket, big gun or machine gun 
fire. Usually they will stay in their defensive 
positions as long as the rockets keep coming. 
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It is unique in that it carries 
armor plate and doors to protect it against small-arms fire. 


For “targets of opportunity” 
like a suddenly seen tank, line 
of trucks or group of armed 
enemy troops, the artillery 
weapon is much more desir- 
able, for with it you can direct 
your fire power exactly where 
you want it. However, if you 
want to get a maximum amount 
of high explosives into a given 
area, then the rocket launcher 
is the preferred weapon. The 
reason is that the _ rocket 
<0 launcher with its normal dis- 
persion will blanket the entire 
area without the necessity of 
changing the position of the 
launcher. In the case of the 
artillery piece, your rounds 
will fall almost on top of each 
other. Thus you have to change 
the elevation and the azimuth of the gun in 
order to cover a specific stretch of terrain. 
The same thing holds true when you want 
to lay down a smoke screen; with rockets you 
get area coverage without having to change 
your firing position with each shot. 

For concentrated fire the relative in- 
accuracy of the rocket launcher, with its 
greater dispersion and therefore greate1 
coverage, is a distinct advantage, and another 
is the fact that the rocket launcher can be 
fired more rapidly; it doesn’t heat up under 
fast conditions of firing whereas the artillery 
piece does. A serious disadvantage of this 
weapon is that the flash from the newly- 
fired rocket immediately discloses the 
weapon's position to:the enemy and makes it 
subject to counter-battery fire. This is the 
reason the launchers are being used more and 
more from tanks, trucks and other mobile 
vehicles. 

One of the big achievements of Army 
Ordnance in recent months is its “stabiliza- 
tion” of rockets so they will head straight 
and true for their target area. This is done 
by two methods: the rockets either are pro- 
vided with fins to guide them as is the case 
with mortar shells; or they are rotated at high 
speed, as in the principle used in firing most 
artillery shells. In a fin-stabilized rocket the 
gases are exhausted through a single open- 
ing in the rear of the rocket. In spin- 
stabilized or rotated rockets the gas is ejected 
through a series of holes, located around the 
circumference of the rear end of the rocket, 
which are at an angle to the axis. These 
spin the rocket at very high speed. 
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Deadly M-69 Oil Bombs are being 
loaded in Superfortress bomb bay in clusters of 38 indi- 
vidual bombs. Smaller picture shows clusters being put 
together with safety plungers depressed into safety 
position. Air pressure pulls out tail streamers. 


July, 1945 



























P-47 N, latest 
model of the dread 
Thunderbolt, is pri- 
marily an offensive 
fighter, but may also 
serve as a fighter- 
bomber or an escort 
plane on long bomb- 
ing missions. It has a 
combat radius of over 
1,000 miles and a speed 
exceeding 450 MPH. 
Off the drawing boards 
in the record time of 
56 days, it was de- 
veloped by Republic 
and the ATSC. 
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First 


Turbine jet air- 
craft in the world to 
fly is the British 
Gloster E 28/29, which 
took to the air for the 
first time in May, 1941. 
Although this plane 
has not flown against 
the enemy, another 
Gloster jet plane, the 
Meteor, proved highly 
successful in the fight 
against Nazi flying 
bombs last summer. 
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Speed Sprayer, based on the 
wind tunnel principle of airplane testing, can 
spread as much insecticide as four spraying 
crews. It throws 100 gallons of bug killer a 
minute, covering 35 acres of citrus in 8 hours. 


“Robot Cow” designed for cli- 
mates too tough for bossy, and for ships at 
sea, makes pure, tasty milk from powder, 
distilled water and sweet butter. The me- 
chanical Elsie will also make ice cream. 





July, 1945 


Fire Blanket of airfoam made of 
air, water, and a soy bean derivative has 
proved very effective in combatting the 
greatest hazard to ships at sea. Light as 
foam, it flows easily, blankets even oil fires. 


Portable Rocket gives fire 
power of 105 mm. gun to the one man who 
carries it. Fuse safety pin on the 4.5 inch 
weapon is shown here being pulled out. 
Rocket is carried with its launcher as case. 











-Beach- 

buster,” a 
new amphibious tank, 
has a ramp door at the 
rear which permits 
quick unloading of 
men and supplies as 
the machine crawls 
up a_ hostile shore. 
The “Beachbuster’” is 
shown here as it runs 
across a sand bar and 
into a long lake near 
Kalamazoo, Michigan, 
for a “battle test.” 








“Jeep 


















se 
Sedan”— 
American ordnance 
motor repair me- 


chanics of the Eight 
Air Force, at a bomber 
station in England, 
show what can be 
done with an ordinary 
jeep to make it suit- 
able for comfortable 
riding on the streets 
and highways of home. 
This is one of many 
possible peacetime 
adaptations of the jeep 
that will be made. 





Bomb 


Clusters con- 
sisting of 26 twenty- 
pound bombs are 
being used on Ty- 
phoon fighter bombers 
of the RAF 2nd Tac- 
tical Air Force for 
anti-personnel work 
in connection with 
the Canadian First 
Army’s Ruhr drive. 
Bombs explode with- 
out causing craters. 
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Keep your eye on the Infantry ... the Doughboy 
does it! They fight for your postwar future. You 
save for it. Buy War Bonds! 


A WORD on behalf of your dealer. He can’t supply 
you with enough “Eveready” flashlight batteries 
because of urgent war needs. Nearly our entire pro- 
duction of these dependable, long-service batteries 
must go to the armed forces and essential war 
industry. 

But your dealer promises you all the “Eveready” 
batteries you want after victory. And we, in turn, 
promise that these batteries will be even better than 
before, even more dependable. 





The registered trade-mark “Eveready” distinguishes products of National Carbon Company, Inc. 
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ME 262. 

Nazi jet-pro- 
pelled fighter, is 
photographed close- 
up for the first time. 
Both Junker Jumo 
004 jet engines have 
been removed. Plane 
mounts four 30 mm. 
cannon, can travel at 
about 600 MPH. Also 
used as a reconnais- 
sance plane, can 
carry 250 km. bombs. 





Carrier— 

First picture of the 
British Merchant 
Aircraft Carrier, 
built to enable mer- 
chant ships to pro- 
tect themselves in 
500-mile Atlantic 
gap outside range of 
shore-based planes 
during Britain’s dark 
days of '41-’42. Flight 
deck, 400 feet long, 
making hazardous 
flying for pilots. 





Pre-Flight 
trainer, advanced, 
equipped with an 8 
horsepower motor, 
standard landing 
gear, stick and rud- 
der, can be put 
through simple ma- 
neuvers—but never 
leaves ground. Used 
at AAF Tactical 
Center at Orlando, 
Fla., to teach stu- 
dents coordination. 
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f jf Champion Ceramic Aircraft Spark Plugs 

are used exclusively by National Air- 

= lines because “they are dependable, 

Lily efficient and completely satisfactory.” 

*Atey, ( They strongly emphasize maintenance 
F to insure dependability. 


Thus once again the prestige and effici- 
ency of Champion Spark Plugs for every 
engine is confirmed by their use by a 
leading airline—just as it has been so 
dramatically demonstrated in the, most 
powerful bombers and combat planes. 
; The Champions you buy for your present 
4 i Hf car benefit from the same research, basic 
’ HY materials, engineering and precision 
manufacture. Naturally they will insure 

y an extra measure of performance, econ- 
omy and dependability. Champion 

Spark Plug Company, Toledo 1, Ohio. 
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Sg Buy Bonds 
, “Bigger Bonds for 
Wy y/ the Mighty Seventh” 





When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 61 











New RY-3 

transport is a non- 
fighting version of 
the Navy’s Privateer. 
Built by Consoli- 
dated-Vultee, it is 
designed for long 
range overseas ope- 
ration, and will carry 
28 passengers in 
addition to four 
crewmen. It has a 
wing span of 110 feet, 
length of 75, height, 
29. Speed, over 250. 
Weight, 30 tons. 
Range, 3,000 miles. 

























Rocket 


Tubes jut men- R 
acingly from the nose 
of the Mitchell B-25 
medium bomber, re- 
placing the 75 mm. 
cannon on _ older 
models. The new in- 
stallation greatly in- 
creases the fire power 
of this versatile plane. 
Four barrels above 
rocket mouths are .50 
cal. machine guns. 


Pivoted wing 
that may be moved 
about the longitudi- 
nal and lateral axes, 
instead of being at- 
tached rigidly, may 
revolutionize control 
methods on _ small 
aircraft. When per- 
fected, the new con- 
trollable wing design 
will very probably 
eliminate the need 
for ailerons, eleva- 
tors, and rudders on 
little planes. 
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Rockets Speed takeoff of planes 
from British carriers in light winds with 
heavier loads than before. Rockets contain 
an explosive charge of cordite which gives 
additional acceleration at end of run. 





Fastest Ambulanee for wa 
wounded is a P-38 with belly tanks modified 
to carry personnel or cargo. Litter fastens on 
hooks inside 12-foot tank; tail section is 
locked in place after patient is in. 


July, 1945 





Test Seat used at an ATSC Aero 
Medical Laboratory determines the most 
comfortable and efficient type of seat for air- 
plane pilots. Supporting pressure is measured 
by the fully adjustable seat. 


Phone Wires are laid by plane. A 
parachute carrying weighted end of tele- 
phone wire drops from a C-47 cargo plane 
in demonstration at Fort Dix, N. J., of wire 
laying by plane under battle conditions. 
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on the job. Time and the effects of oxidation can gum it up or dry 


it out to the point where it’s useless as a lubricant. Then your car 


no longer rides smoothly — a sure sign of the onset of wear. And 
no wonder! Here’s what happens: 
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| Proper lubrication permits inde- 
| pendent vertical motion of wheel 
| riding a road irregularity. 


Improper lubrication tends to bind | 
shackles, causing wheel and chas- | 
sis to move vertically as a unit, 











You can avoid the danger of prematurely 
worn bearings by having your car chassis 
lubricated with Marfak because this Texaco 


fl bh 


A clogged bearing can 


lubricant has an exceptionally long life span. 
The drying of lubricants also results in 
clogged bearings that resist the injection of 
fresh lubricant, or bearings that remain 
partially caked with dried-out lubricant, as 
illustrated at the left. 
However, Marfak chassis lubricant is scien- 
tifically designed to remain fresh over long 
periods, to resist oxidation, and to stick to 
the job. You can feel its cushioning effect 
as you drive — assurance that your car chas- 
sis is protected against wear. Marfak is both 
cohesive and adhesive; that is, it clings to 
































| mot take in fresh lu- 
bricant. Unless it is 
| cleared, the bearing will 
bind and eventually 
freeze. 


G Don't miss the TEXACO STAR THEATRE on Sunday nights with JAMES MELTON 


ond famous guest stars. See your newspaper for time and station. 


frre welcont dl TEXACO DEALERS 
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Dried-out lubricant 7 


caked on portions of a | 
bearing will cause un- | 
even wear, chattering | 
and eventual destruc- | 
tion of the bearing. | 


exocring Advertisements, Please 


bearing surfaces and, in addition, resists any 
tendency to wash out, jar out or squeeze out. 

Protect and economize by changing to 
Marfak today! It will help keep your car 
on the road! 


THE TEXAS COMPANY 
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Large- 
Sereen 
television, giving 
bright, clear 
pictures 16x21 inches, is made possible by a 
new type of receiver which projects the image 
on a built-in screen. The receiver includes 

a unique lens projection system. 











Snow- 

flake 
shapes are pre- 
served by cover- 
ing a flake with a drop of Formvar solution 
and insulation, and allowing it to dry. Film 
remaining is only .00008 of an inch in thick- 
ness, but it retains shape in full detail. 
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Superfortress Sting— Dia- 
gram illustrates how gunfire control system 
of B-29 works. Individual gunners have pri- 
mary control (solid lines) of certain turrets; 


secondary (dotted lines), of others. Bom- 
bardier in nose has primary control of both 
forward turrets, can fire them singly or in 
unison. 


65 








Invisible Heating, without 
radiators or registers in the room, is latest 
development in home heating. Hollow. 
cast iron tubes painted to resemble base- 
board get hot water from boiler. Heat is 
spread more evenly because it emanates 
from coolest part of room. Photo (above) 
shows end of radiant baseboard where pipe 
connections are located, with cover re- 
moved. 


46 


Laying Combat Wire Fast 
in coil form is possible with new equipment 
developed by the Signal Corps. Jeeps, walk- 
ing troops, even bazookas and rifle grenades, 
can pay out wire without use of 
reels. Dispenser weighs about 25 
pounds, holds 3,300 feet of wire, is 
silent in operation. One of chief 
uses is to connect advance posts or 
strongpoints in No Man’s Land. 















by Louis Hochman 


For thirty-seven years, Aaron 
Rauch has been making his 
living by making faces. 


T WAS a gala backstage affair 

at the Winter Garden in New 
York City. All the best people 
were there. Mahatma Gandhi 
danced with ballerinas June 
Walker and Kathryn Lee. 
Groucho Marx and Jimmy 
Durante told Roosevelt, Church- 
ill, and Stalin just what to do 
with the captured Axis partners. 
Popeye tangled with Franken- 
stein’s monster. Dewey was 
there. So were Fannie Brice, 
Ed Wynn, Abe Lincoln, and 
George Washington. They were all there— 
that is, in face only, for cavorting under these 
masks, which bore such remarkable like- 
nesses to the famous personages they were 
modeled after, were Olsen and Johnson and 
the cast of their current madness, “Laffing 


to ceiling. 


Hundreds of life-like masks line Rauch’s New York shop from floor 


How many of these famous faces can you identify? 


Room Only,” one of New York’s hit shows. 

When the backstage fun was over, Church- 
ill, Stalin, Roosevelt, Gandhi, and all the 
other high luminaries went back to their 
home on West 47th Street, where Aaron 
Rauch, leading mask and wigmaker, holds 
forth. Here in a fairly large shop, packed to 
the ceilings with masks and wigs of every 
description, Mr. Rauch tries to keep his pub- 
lic happy, though war has put a serious crimp 
in his ability to turn out masks in quantity 
as he used to. Now in his sixties, he works 
single-handed, doing the best he can with 
the limited materials he has. 

His talents as a mask maker manifested 
themselves early in life when, as a youthful 
sergeant in the Austrian Army, he got into 


The cast of Olsen and Johnson's “Laffing Room Only” 
gave a backstage party. Here's Olsen with a “quest.” 
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hot water for making a caricature mask of 
his commanding officer. Later, in this coun- 
try, he did a ten year stretch backstage at 
the Metropolitan Opera House as make-up 
man and wigmaker. For years he worked on 
Caruso’s make-up, as well as that of other 
great opera stars. Eventually, he gave all 






Popeye defeats Frankenstein (both by Rauch) and 
wins a reward. Bui Olive Oil isn’t gonna like it! 


this up to work on inanimate faces, and since 
1908 he has been responsible for some of the 
weirdest facial monstrosities ever to leer 
down on an unsuspecting public strolling 
past his second floor horror house. 

Amid a frightening assortment of giant 
animal heads, gargoyles, devils, werewolves, 
snakes and monsters, mild-mannered Mr. 
Rauch stirs his witch’s brew, dyes wigs, and 
works on his gruesome masks. The art of 
mask-making dates back many centuries and 
has changed very little through the years. 
The Chinese always went in for the most 
elaborate masks during their festivals. Even 
primitive jungle tribes are proficient mask 
makers. 

The majority of Rauch’s masks are made 
of stiff buckram material which he gets in 
stamped-out mask shapes. These he softens 
and reshapes to fit specific requirements. 
Often he uses a plaster of Paris face mold to 
guide him in reshaping the features of the 
mask. Once reshaped, he stiffens it with 
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starch, paints it, and if necessary, provides it 
with a luxurious growth of real hair. 

One of the simplest and most popular 
methods of mask-making employs papier 
maché, a pliable paper pulp mixture made by 
soaking newspapers in water and adding 
mucilage to the resulting mash. The putty- 
like consistency of this mixture makes it ideal 
for mask-making, for it can be molded to any 
desired shape. When dried by heat, it be- 
comes hard enough to withstand the rigors of 
normal party life. A coat of shellac makes it 
waterproof and a coat of paint gives it color. 
Rauch often builds up the features on masks 
with such putty-like concoctions as ‘plaster 
of Paris mixed with lime and water, or plaster 
of Paris mixed with thick paint of a suitable 
color. 

Elaborate masks are often first modelled 
in clay, then cast in plaster of Paris. The 
plaster of Paris molds thus formed are thor- 
oughly shellaced and serve as bases on which 
to build the masks. A favorite method is to 
soak strips of wrapping paper in water and 
press these into the contours of the mold. 
Mucilage is then soaked into the paper layers 
and allowed to dry. Additional strength is 
often given to the mask by crisscrossing 
strong threads between the layers of muci- 






























Little Miss Moppet would curdle her whey in this 
mask. Who—or witch—do you suppose she is? 


Mechanix Illustrated 
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lage-soaked paper layers. When dry, the 
mask can be lifted out of the mold, shellacked 
and painted. 

To get his remarkable resemblances, Rauch 
keeps a file of newspaper clipping, bearing 
photos of various famous persons. He studies 
their features carefully before making the 
masks. More often, however, he is called 
upon to invent a face that exists only in the 
fevered mind of some Broadway press agent 
or producer. Such a request came during 
the Fourth War Loan Drive when Rauch was 
asked to make a “Mr. Black Market.” Tem- 
porarily stumped, he finally came through 
with a composite of Harpo Marx’s hair, 
Jimmy Durante’s nose, and Hitler’s stunted 
mustache. 

For George White’s Scandals, Rauch’s 
musty warehouse coughed up a full set of 
heads of the seven dwarfs. When the movie, 
Hangmen Also Die, opened in an Oklahoma 
theater, Hitler and Hirohito (dummies, sup- 
plied by Rauch), were hanged in effigy in 
the streets as a publicity stunt. 

Once, when a Broadway play was about to 
open, Rauch received an urgent call. “Have 
you got an African witch doctor’s mask?” 

Rauch said he hadn't. 

The caller became frantic. 
have one. We’re open- 
ing in an hour and we 
must have the mask. 
Do something! Make 
one up!” 

Rauch went to work. 
He took an old south- 
ern negro mask, re- 
painted the face with 
brilliant war-paint 
colors, added a mop of 
wild hair to its top, 
and finished it off with 
a set of horns. The 
play opened on sched- 
ule, the patrons never 
realizing that the witch 
doctor on the stage 
had to be careful not 
to touch his mask for 
fear of smearing the 
paint which was still 
wet! 

Thirty-seven years 
of dealing in weird 


“You've got to 


Now in his sixties, Rauch 
is tops in his profession. 
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monstrosities have immunized Rauch to the 
thousand and one strange requests he gets al- 
most daily. He never even bats an eye when 
a man asks to be fixed up with a disguise that 
will permit him to shadow his wife, whom 
he suspects of having other interests on the 
side. Dignified-looking men walk into his 
place, seriously look through the various 
masks, then stand in frent of a mirror trying 
them on. Dignity has no place behind any 
of Rauch’s masks. 

After the last war, Rauch had many re- 
quests for masks to hide facial wounds that 
were healing from plastic surgery. A veteran 
who had lost one ear in battle was fitted with 
an ersatz duplicate by Rauch. Others wore 
Rauch noses, hands, etc. 

During prohibition, when gangster shows 
were going strong, Rauch had his hands full 
with young hoodlums coming in for gangster 
props. For these customers, Rauch somehow 
always managed to be “temporarily” out of 
the masks, billies, and trick suits they wanted. 

Olsen and Johnson in their current Broad- 
way hit, Laffing Room Only, make ludicrous 
use of several masks. Because it would kill 
the surprise value of the show, no one has 
been permitted to reveal the identities of the 
personages represented by the masks. 
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Affixing beards to masks gives them the finishing 
touch. Here Rauch adds Lincoln’s famous beard. 


Carnivals have been steady customers for 
Rauch’s Hitler heads which they buy by the 
dozens to set up for ball throwing patrons. 


Youngsters, although they make up a major 
portion of Rauch’s customers, also make up 
a major portion of his daily headaches. From 
tots to teen-agers, they file into his shop 
almost daily, rummage through the countless 
masks and all but tear the place down before 


Rauch succeeds in ousting them. During 
Frank Sinatra’s personal appearance stretch 
at a Broadway theater, bobbie-soxers in quest 
of Sinatra masks were the bane of Rauch’s 
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Most of Rauch’s faces are built up from stock, 
stamped-out, buckram mask shapes which he buys. 


existence. Tough kids try to grab masks 
and run, while others upset his stockpiles 
in an attempt to try on as many masks 
as they can before they are bodily ejected. 
A visit from Rauch’s own grandson, whose 
godfather is none other than Lawrence 
Melchior, the famous opera star, means a 
hectic hour or two for Rauch. All mask and 
wig working stops while Rauch referees a 
duel between his grandson and a friend, who 
have donned “Musheteer” masks and found 
prop swords to fence with. 
About ten years ago, a man from Mexico 
dropped into Rauch’s gro- 
tesque shop and ordered a 
head five feet tall. “Tl 
need several,” he said, “but 
make me up a _ sample 
first.” 

Rauch went to work and 
had the giant head finished 
after several days of elab- 
orate preparation. He had 
to clear away a large sec- 
tion of his shop to provide 
working space. Huge 
quantities of newspapers 


The “Broadway Conference” is 
attended by those two famous 
kibitzers, Groucho Marx and 
Jimmy (“The Nose”) Durante. 
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A popular material for making masks is papier 
mache, a combination of paper pulp and mucilage. 


and wrapping paper went into the production. 
When he finished, he had a head that he could 
easily have crawled into for a bit of peace and 
quiet relaxation. 

Getting the head out of his place proved 
to be a much greater problem than making 
it. A path to the door had to be cleared 
through the stockpiles of masks. The doors 
had to be removed from their hinges, and 
the giant head took a beating as it was forced 
down the flight of steps through the narrow 
hall leading to the street. To this day, Rauch 
is glad of the fact that the gentleman from 
Mexico never came through with his order 
for more five-foot heads. 

One customer of Rauch’s almost as odd as 
the masks he produced, was a fellow seven 
feet, seven inches tall. This big boy had to 
duck and turn sideways to get into the place 
and his head was too large for any of the 
stock masks Rauch had. To accommodate 
him, though, Rauch took two ordinary masks 
and made one grotesque giant mask out of 
them which fitted the big fellow nicely. 

Another tall boy in Rauch’s life was Paul 
Plancone, a Metropolitan Opera star of yes- 
teryear, when Rauch was make-up man there. 

lancone was six- [Continued on page 152] 


The Mahatma goes into a dance with a chorine. 
With masks, things happen that you don’t expect! 
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Elaborate masks like this are carefully painted 
to increase realism. Real hair goes on the head. 
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Old XB-19 still flies—is STILL the largest plane in the world. 


Spacious “office” of flying labora- 
tory looks more like bridge of ship 
than plane's cockpit. Commander 
sits at desk shown at right center. 


Mammoth tire of main landing 
gear stands 8 feet high. A blow- 
out when taxiing was the only 
accident in plane’s operations. 
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i eng laughed in 1941 when 
the huge XB-19 was trun- 
dled out of its hangar and made 
ready for its first flight test! 

It flew, however, and has been 
flying ever since with a total of 
over 200 hours in its log. De- 
signed as a bomber with gun 
turrets and bomb bays, it has not 
served as an active belligerent 
in the war, but as an aerial 
laboratory providing valuable 
research data for its smaller off- 
spring, the B-29. Its theater of 
operations has been Wright 
Field [Continued on page 148] 








AVIATION’S 


IRON LUNG@ 


Here's how the turbosupercharger 
keeps plane engines supplied 
with oxygen in the stratosphere. 


IRPLANE engines, like people, have to 
breathe to stay alive. Operating at low 
altitudes they get all the oxygen they need 
for the combustible vapor which explodes to 
drive their pistons. But let them climb to six, 
eight, and ten thousand feet, and, like un- 
seasoned mountain climbers, they begin to 
gasp for air. In the early days of aviation, 
when man was happy just to get off the 
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ground, the air of the upper regions, where 
oxygen is scarce, posed no problem. But 
when pilots began to experiment with the 
possibilities of swifter flight through the thin 
air of high altitudes, they found they had to 
take sea-level air pressure up with them if 
their engines were to go on breathing. The 
answer came with the development of avia- 
tion’s “iron lung”—the supercharger. At 


Picture at top of page is of a supercharger, cutaway to show its internal parts. 
Drawing below is of the same thing, with parts labeled and arrows to show airflow. 
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This Jordanoff diagram shows as simply and clearly as possible how the device works. 


first it was found that a supercharger geared 
to the engine’s drive shaft was sufficient for 
altitudes of ten and fifteen thousand feet. 
But when aviation decided to go all the way 
up to the substratosphere, designers added 
the turbosupercharger which, in co-operation 
with a geared supercharger, can keep an 
engine operating at 100 percent efficiency up 
to 30,000 feet. 

The above diagram shows how these two 
superchargers combine to pump air into an 
engine’s “lungs.” 

As each piston moves away from the drive 
shaft, it pushes the exploded gasoline vapor— 
or exhaust gases—out of the cylinder and into 
ducts that lead to the turbine. Being in a 
highly turbulent state, however, the exhaust 
gases, before being allowed to reach the tur- 
bine, are first made to pass through “direc- 
tional” vanes that “aim” the gases so that 
they will hit the blades of the turbine at an 
angle which produces the maximum impact. 
Set in motion by the exhaust gases, the tur- 
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bine, which rotates on the same shaft as the 
first impeller, causes the impeller to revolve 
This impeller is a centrifugal-force device by 
which air is powerfully thrown off at right 
angles to the impeller’s axis. To feed the 
impeller, air is brought in through the super- 
charger air intake and forced on to the 
impeller partly by “ram” pressure and partly 
by the suction which the whirling impeller 
itself has set up in the intake duct. Should 
the plane be operating in a dust-filled atmos- 
phere, only air that has been drawn in 
through a filter is allowed to reach the im- 
peller. 

Flying out of the cuplike sections of the 
spinning impeller, the air gathers in the 
collector ring under pressure, moves through 
the intercooler radiator (where its tempera- 
ture is reduced so that it will not be too hot 
by the time it is futher compressed by the 
second impeller), and finally arrives at the 
carburetor where it mixes with the gas vapor 
that is emitted through a fuel-injection line 
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From here the combustible mixture moves 
on to the second impeller, which is similar 
to the first except that it is high-geared to 
the drive shaft and spins at a much higher 
r.p.m. Now moving under a considerable 
pressure, the vapor passes on to the diffusing 
chamber from where it enters several ducts, 
each leading to a cylinder head. Trapped 
in the cylinder by a closed valve, the vapor 
is exploded by the spark plug to push the 
piston toward the drive shaft. After it has 
been exploded, the vapor is pushed out of 
the cylinder as exhaust gas, and the whole 
cycle starts all over again. 

One of the precautions necessary for the 
proper operation of the system is to see that 
the exhaust gases that hit the first impeller 
do not build too great a pressure. If 
this were to happen, the first impeller would 
be made to spin at such a high speed that by 
the time the compressed air had been further 
“hopped up” by the second impeller, it would 
arrive at the cylinder head under such pres- 
sure as to blow the manifold loose from the 
engine. To control this, the engine is equipped 
with a supercharger regulator which auto- 
matically operates the waste gate (shown at 
the extreme-right end of the exhaust-gas 


duct). By opening and closing this waste 
gate, the regulator controls the amount of 
exhaust gas that passes through the direc- 
tional vanes and presses on the turbine 
blades. 

The operation of the regulator is shown in 
an expanded sketch of the device in the lower 
right-hand corner of the diagram. An en- 
gine oil pressure line leading to the bottom 
of the regulator adriits oil which moves past 
a double-section valve that looks something 
like a dumbbell. This valve controls the 
amount of oil that passes into the chamber 
at the extreme left of the regulator. Enter- 
ing the chamber at the top, the oil presses 
down on a metal cylinder, which is spring- 
activated so that it has a tendency to move 
upward toward the top of the regulator. After 
landing on top of the metal cylinder, the oil 
slides off its sides, drops to the bottom of the 
chamber, and is carried off through the oil- 
return line. If unchecked by the “dumbbell” 
valve, the oil will so depress the metal 
cylinder that it will pull down the connecting 
rod leading to the waste gate to keep the 
gate completely closed. If, however, this 
results in too much pressure building up in 
the exhaust-gas [Continued on page 150] 


Cutaway drawing shows in full detail just how turbosupercharger is installed in big bomber. 
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TRAILING THE FORGER 


HE ingenuity of a cleverly planned and 

executed forgery is more than matched 
by the precise detection instruments with 
which the Documents Section of the FBI 
Laboratory is equipped. 

Thousands of suspected fraudulent checks 
find their way into the fraudulent check file, 
where laboratory assistants carefully scan 
every characteristic of the evidence through 





Fraudulent check file in Documents Section of FBI 
Laboratory where suspected forgeries are analyzed. 


Examiner supervises analysis of copy of specimen. 
Automatic micrometer measures thickness of paper. 


Photos By Fred Menagh, Three Lions 


a magnifying glass. In anticipation of the 
possibility of loss or destruction of original 
evidence, the specimen is mounted under 
plate of process copying camera and photo- 
graphed before going to the Examiner. 
Primary consideration is given to the physical 
characteristics of the specimen; thickness of 
paper and weight are important factors. The 
Opacimeter, which [Continued on page 148] 





Mounted under plate of process copying camera, 
specimen is photographed as insurance against loss. 


Document is placed on delicately adjusted chemical 
balance-type scales to record its exact weicht. 
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Opacity of paper is determined by Opacimeter. Measuring instruments (right foreground) are used 
Records are made of color, texture, fiber, watermarks. for careful study of handwriting. typewriting. etc. 
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Enlargements make specimens more legible, of greater 


When original is missing, portable parallel beam 
value as court evidence, a help to experts testifying. 


picks up indented writing left on another surface. 


A huge collection of models and makes of typewriters, 
American and foreign, aids identification of type. 


Ultraviolet ray lamp reveals any tampering with 
writing on checks suspected of being fraudulent. 











THE WOUNDED FIGHT BACK 


Wounded veterans turn war workers and relieve tedium of convalescence by turning out airplane 
parts in their own completely equipped sub-assembly shop in Birmingham General Hospital. Cal. 


by Tamara Andreeva 


No longer are wounded servicemen bored 
during convalescence. Now they turn 
out parts for fighting planes. 


HE patients at Birmingham General 

Hospital in Van Nuys, California, are men 
from every battlefront of the war who have 
received serious wounds. especially ones in- 
volving the major nerves of the body. There 
the main operative and post-operative re- 
habilitation of such wounded is carried out, 
a process which often runs into long months. 
Early in their experience with these men, 
the doctors and nurses of Birmingham General 


Two patients practice riveting in preparation for 
actual work on assemblies for Black Widow fighters 


Mechanix Illustrated 





discovered it was not enough to 
heal wounded bodies. They 
learned that the period of con- 
valescence presented special 
problems of morale. Their suc- 
cessful solution of the problem 
has set the pattern for treatment 
of convalescent service men that 
speeds up the process of re- 
habilitation and keeps the men 
alert and interested throughout 
the once dreary months they 
have to spend in the hospital. 

As the war surges into its 
climactic stage and the scale of 
battle increases, the price ex- 
acted in terms of wounds and 
lives correspondingly goes up. 
From every battlefront, men 
grievously wounded are given 
preliminary treatment close to 
the front lines, then transported 
as quickly as possible (usually 
by air) to the big general hos- 
pitals here at home which alone 
are equipped to give them the 
expert care they need. 

Men who have suffered the 
loss of limbs require special 
treatment. After their wounds 
have healed they must be given 
artificial limbs and trained in the 
use of them, not only for the 
everyday things of life, like 
dressing, eating, and walking, 
but also for making a living. 
Though such rehabilitation has 
been done before, both in war 
and peace, the need for it now is 
greater than at any time since 
the last war. The services are 
rapidly developing better and 
better techniques of doing the 
job, so that men who have lost 
limbs need not be handicapped. 
So successfully has the work 
been carried out in many cases 
that the veterans are able to do 
everything they had done before 
and just as well. 

Injury to the major nerves of 
the body is often extremely 
painful and slow to heal. In such 
cases, the patients’ state of mind 


Veterans learn photography as voca- 
tion and as art. They receive the 
best equipment, free, from Hollywood. 
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is as important a concern to doctors as the 
physical wounds themselves. Medical men 
are more aware than ever of the importance 
of mental attitude to speedy recovery. 

Always in the past, men who underwent 
major operations were in for a long and 
tedious period of convalescence. Of course 
there were books,: magazines, radios, visits 
from the Red Cross girls. There were letters 
from home, and occasionally, there were 
movies. Still, time lay heavily on their hands. 
Some days they swapped stories, played 
cards, or looked out the window, but it did 
not take long to exhaust every known occu- 
pation possible to a convalescent. And when 
these were exhausted, there seemed nothing 
left to do but lie on one’s back and stare 
moodily at the ceiling. Food no longer tasted 
good; nurses no longer looked pretty; the 
ward seemed strange and bare. Days slipped 
by like dull gray disks. 
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Industrial engineers redesigned this drill press, originally made to be op- 
erated by two hands, so that this Birmingham patient could do the job. 


Though the men did 
not know what was 
the matter, the nurses 
began noticing soon 
enough that something 
was wrong. The pa- 
tients’ appetites fal- 
tered; they lost weight. 
looked haggard, were 
irritable and _  discon- 
tented. 

The doctors began 
noticing it becausse 
practically all Birming- 
ham Hospital patients 
were sicker from bore- 
dom than they were 
from wounds. Some- 
thing had to be done 
about it, for the doctors 
knew that without psy- 
chological recovery, 
physical recovery was 
impossible. 

There were, of course, 
the old, well-tried 
methods of occupational 
therapy, such as rug- 
weaving or pottery- 
making. There was a 
special department at 
the hospital devoted to 
crafts for convalescents 
In cooperation with the 
townspeople of Van 
Nuys. the Birmingham 
Town meeting was or- 
ganized—an open forum at which eminent 
speakers presented their views on many sub- 
jects and Birmingham’s convalescents could 
air theirs. There was the library, and a num- 
ber of classes the boys could attend—from 
arithmetic to photography and shorthand. But 
in spite of the convalescents’ willingness to 
learn, their spirits lagged. Fighting men all. 
they lacked the stimulus which made them 
enlist in the first place: a chance to hit back 
at the enemy. 

Having realized this, the heads of the hos- 
pital got together for a pow-wow, and after 
that meeting it was made known that the 
Birmingham Hospital would give its conva- 
lescents a chance to hit back at the enemy 
while still on crutches or in bed. To help the 
patients do that, the Birmingham Hospital 
got together with Northrop Aircraft, Inc.. 
producers of the Black Widow night fighters. 
The Northrop plant was suffering from man- 
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power shortage. Birmingham’s wounded 
suffered from lack of something to do. Logi- 
cally, a solution offered itself: why not let the 
convalescents work on some light tasks of air- 
craft production? 

To give the new revolutionary experiment 
in occupational therapy a right start, a shop, 
complete with tools and machines necessary 
for small airplane parts manufacturing was 
set up right on the hospital grounds, and the 
‘onvalescents were notified that anyone in- 
terested in contributing to the war effort was 
welcome to register for work there. 

The results of the announcement were star- 
tling. As if by magic, drooping spirits perked 
up. Feeling that they were going to be useful, 
that they were again needed, the men gained 
new self-assurance, new ambition. Gone 
were the melancholy, the indifference, and 
the frustration that so often accompany seri- 
ous injuries. 

From the outset the Northrop foremen 
assigned to the job of training the convales- 
cents for their part in the shop’s operation 














were instructed to treat the men just like 
other Northrop employees. The convalescents 
working in the shop went on Northrop’s 
payroll, and the shop became known as 
Northrop’s Department 99. Basically, its 
performance was no different from that of any 
other plant production department. It was 
equipped with machines and tools necessary 
in a light metal shop. Its employees kept 
regular hours, were issued badges, and 
worked in shifts, even though these shifts 
were quite short: no convalescent was per- 
mitted to work more than three hours a day, 
and ten minutes rest periods after each hour 
were made compulsory. 

To help the wounded work the machines, 
Northrop “tailored” them specially to fit their 
various handicaps. Practically every machine 
in 99 was equipped with special conveyors, 
pulleys, pedals, straps, or push-buttons, to 
facilitate work for a partially disabled opera- 
tor. Sometimes machines themselves were 
left unchanged, but production operations 
were rearranged. For men in wheel chairs, 


Although he is immobilized in bed with a cast on his leg, this veteran has a job 
to do, sorting small precision paris for use in Northrup’s Black Widow night fighter. 





Modelling in clay takes steady hands. concentration. 


for instance, able only to sort light parts, 
special sorting tables, of just the right height, 
were constructed. For patients recovering 
from shock, unable to stand loud noise, 
soundproofing saved frayed nerves. Such men 
were not permitted to work on drills, rivet 
guns, or other noisy contrivances, but were 
given quieter tasks. Some men were put to 
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Music provides interesting re. 
laxation, develops useful talents. 


work sorting and inspecting 
small parts, another works 
on a machine with a foot- 
pedal arrangement, to help 
him strengthen his legs, 
weakened from months in 
bed while the nerves in the 
small of his back were heal- 
ing. 

The parts all these men 
are building or sorting are 
not practice parts; they ac- 
tually go into fighter planes 
built at the Northrop plant, 
and the convalescents see 
them installed during the 
frequent tours of the North- 
rop assembly line. 

Before convalescents are permitted to begin 
work on the machines in the shop, they are 
given a brief course which usually takes from 
a week to ten days. It includes shop nomen- 
clature, identification of materials, assembly 
methods, and inspection procedures. When 
the patient has finished with that course, he 
begins practical instruction and work under 
the Northrop foremen. 

Designed primarily as means of re- 
conditioning wounded soldiers for active 
duty, the program will also serve as bridge 
between military and civilian life to which 
many of the battle casualties will have to 
return as soon as they leave the hospital. 
The Northrop company hopes to gain from 
this project information and experience in 
fitting disabled men into proper jobs after 
the war. Already a number of soldiers 
honorably discharged because of their dis- 
abilities have profited through their hospital 
shop training by finding employment at the 
Northrop plant. 

The program having proved a great boon to 
the wounded, hospital officials are planning to 
expand it even further, provide additional 
courses such as blueprint reading, welding, 
radio repair and service, plastic, mechanical 
and architectural drafting. Medical men all 
over the country have evidenced much in- 
terest in the “Birmingham Plan” because of 
the mental and physical improvement shown 
by patients taking part in it. The success of 
the experiment makes medical and educa- 
tional experts believe that the program may 
eventually serve as a model for other hos- 
pitals throughout the country. 














Extremely fast, this en- 
gine is ideal for the be- 


ginner in lathe work, 


and fun for the expert. 


HE oscillating type 

engine is without 
doubt the acme of sim- 
plicity in steam engine 
design and is therefore 
an ideal one for the be- 
ginner in modelmaking 
to construct. 

The little wobbler de- 
scribed here and shown 
in the photographs is of 
the double acting, high 
speed type and when well 
machined makes a fine 
running little power 
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Complete castings for engine. 
Made for easy machining. 
they're a simple lIathe job. 


plant. The complete set of rough castings for 
the engine, as shown in Fig. 1, are from the 
laboratory of Wayne Miller, The Engineer- 
ing Building, Chicago 6, III. 

In building this little engine, or any other 
for that matter, the first thing to do is study 
the drawings until the construction and 
operation of the engine are thoroughly under- 
stood. Actual machine work can then be 
started on the standard, as in Fig. 2. Here 
the base was turned smooth while chucked 
in the four-jaw and supported by the tail- 
stock center. The oil-well, shown in the 
drawings, was also drilled and tapped at this 
time and the casting rechucked in the three- 
jaw as in Fig. 3. Here the rocker shaft hole 
was drilled and the steam port face machined 
smooth and square with the drilled hole. The 
main shaft hole was drilled in the lathe, as in 
Fig. 4, after accurately centerpunching both 
the front and rear ends of the shaft housing. 
With the drill held in the chuck and the work 
supported by the tailstock center the hole can 
be accurately drilled, slightly undersize, half 


Centerpunch both ends of the 
shaft housing accurately, then 
drill main shaft hole as shown. 


R4 


Start work on engine standard by 
turning base smooth. 
also drilled as shown in drawings. 


Hold cylinder casting in 3-jaw for 
accurate centering for boring and 
squarely facing cylinder’s lower end. 


Drill rocker shaft hole with standard 
in 3-jaw chuck, and machine steam 
port face smooth at same chucking. 


Oil well is 


way through from each side and brought to 
final size by reaming straight through. The 
casting was cleaned up smooth where needed 
with a fine file and the steam and exhaust 
ports carefully layed out and drilled to the 
exact size, location and depth shown in the 
drawings. The accurate drilling of chese 
ports has a direct bearing on the performance 
of the little engine, so time and care used here 
will be well spent. 

The cylinder casting was chucked in the 
three-jaw which centered it accurately and 
held it firmly for boring and squarely facing 
the lower end, Fig. 5. The bore can be reamed 
to final size if a 54” reamer is at hand, other- 
wise the boring tool can be made to produce 
the same results, the last cuts being made 
very light and taken at fairly high speed but 
with very fine automatic power feed. The 
casting was transferred to the four-jaw 
chuck, Fig. 6, where the steam port face was 
machined accurately and smooth. Here, too, 
the ports were carefully layed out and drilled 
to match those in the standard. The hole for 


Use 4-jJaw to hold cylinder for 
machining steam port face smooth. 
Drill and tap rocker shaft hole now. 


Mechanix Illustrated 
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Cylinder top cover is ma- 
chined in 3-jaw. as is bottom. 
Scribe 1” bolt hole circle now. 


the rocker shaft is also drilled and tapped at 
this time. 

The cylinder top cover was turned to shape 
and proper thickness while chucked as in 
Fig. 7. The 1” diameter circle for locating the 
eight screw holes was lightly scribed before 
removing from the chuck. The lower cover 
was machined in much the same manner, 
being held by the chucking lug cast on for 
this purpose. The piston rod and packing 
gland hole were drilled at the same time the 
casting was turned to diameter and faced. 
The eight screw holes were accurately 
stepped off with dividers, center punched and 
drilled for fastening the cover in place. 

The flywheel casting was machined on the 
ends while held in the three-jaw chuck Fig. 8, 
the shaft hole being drilled and reamed at 
the same time. It was then mounted on a 
mandrel between centers, Fig. 9, where a light 
facing cut was taken to insure its running 
dead true. 

The crank disc, held by the chucking lug 
provided for that purpose, was machined to 


q¥ re 
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Crank disc is machined 
smooth turned to diameter, 
drilled, reamed, held by lug. 
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Machine ends of flywheel casting 
in 3-jaw, and also drill and ream 
the main shaft hole 





Full set of castings completely ma- 
chined, and ready for assembly. All 
parts should fit accurately in place. 





Mount flywheel on mandrel be- 
tween centers, and take light facing 


at this time. cut and turn outside to run true. 


diameter, faced smooth, drilled and reamed 
as in Fig. 10, when the chucking lug was cut 
off leaving a short shoulder for fastening to 
the main shaft. The hole for the crank-pin 
was drilled and tapped and the machine work 
on the full set of castings, Fig. 11, was 
complete. 

The remaining parts (Fig. 12) of the little 
wobbler were all turned from bar stock. The 
main shaft, a short piece of 4%” steel rod, was 
merely cut to length and accurately squared 
in the lathe on each end. The rocker shaft 
was made up in the same way with the addi- 
tion of a collar pinned or force-fitted on one 
end, to act as a retainer for the coil spring, 
and with threads cut on the other for fasten- 
ing into the cylinder steam port face. 

The piston was a simple lathe job from bar 
stock to a snug sliding fit in the cylinder, and 
grooved for packing with cotton wicking. The 
piston rod hole was drilled and tapped, and 
the part cut off. 

The combined piston and connecting rod 
unit was turned [Continued on page 132] 
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Parts other than castings are turned 
from bar stock, with the exception of 
spring which is wound piano wire. 


Mechanix Illustrated 
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Magnetic Locks 


HE locks shown in these drawings present 

quite a problem to the would-be intruder. 
Type (A) is a conventional gate lock con- 
cealed behind a thin panel in the door, where 
only a magnet can open it. Type (B) falls 
into locked position by gravity, and must be 
lifted by a strong magnet to unlock top 
bureau drawers. Type (C) has six bolts, 
and is locked by spinning the box to throw 
all bolts in position. Shaking will not open 
it, as opposite bolts take locked position when 
others are shaken open. Type (D) swings 
to locked position like a pendulum, and must 
be swung open with magnet moved along out- 
side of door panel. Type (E) slides 
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Tilt-Top 
Coffee Table 


A dual-purpose table for deco- 


ration or for afternoon tea. 


HIS outstanding and lovely coffee or 
cocktail table is a stunning and very 
decorative piece when the top is tilted. The 
graceful oval shaped top is supported on a 
four-legged Duncan Phyfe pedestal. Its two- 
in-one features combine utility with beauty. 
With top tilted it is an excellent table for re- 
lieving a bare wall spot or an empty looking 
corner. When occasion demands its intrigu- 
ing locking device is easily and quickly 
manipulated to convert this handsome piece 
of furniture into a coffee table. The con- 
struction of the slide and locking tilting 
mechanism is most interesting, and the un- 
usual and unique attachment of the legs to 
the pedestal will appeal to the craftsman. 
Although this table may be made of any 
hardwood, walnut or mahogany is preferable. 
The first step is to select material for the top. 
This should be of %” thickness and is, of 
course, selected for beauty of grain. As it 
will be necessary to join two or more pieces 
together to obtain the necessary width, care 
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This dual purpose table gives the antique touch in 
the modern motif. Above. center-glued dowels of top. 





Tenons of legs are held in grooved base by glue, and 
locked in place by recessed upper portion of pedestal. 


should be used in matching the grain as 
nearly as possible. These pieces are put to- 
gether with tongue and groove joint and in 
addition dowels are used to add even more 
strength to the joints. These dowels are not 
put in according to the usual dowel installa- 
tion, as they are glued in the center only 
Also note the unglued portions of the dowels 
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Slider with hinge-pivoted slides is screwed to top 
of pedestal. Locking device and wooden spring catch 
pivot from notch in end at left. Three screws hold it. 


are sanded off slightly. This method is used 
so that if the top should shrink somewhat 
there will be no injury to the joint. 

The shaping of the top should preferably 
not be done until after the gluing and clamp- 
ing operations are completed. The straight 
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PEDESTAL OETA. 





Locking device extended, top, and method of releasi 
catch (lower photo). Screw holds wooden spring to pre- 
vent accidental breakage when position is changed. 





edges will facilitate clamping. After the glue 
is thoroughly set and the clamps are removed, 
the top is trimmed to the oval shape on the 
bandsaw. Then the edge is smoothed. Using 
a spokeshave is about the easiest way to do 
this. It could, however, be done very nicely 
on a disc or vertical belt sander 
if one is available. 

The next step is sawing out 
the legs from 1%” material. 
When marking them off on the 
board, material may be saved 
by “dovetailing” the pattern. 

The pedestal is turned from 
4”x4” stock. Before turning, 

¥%” hole is bored up through 
what is to be the bottom end. 
In this hole a %” dowel is in- 
serted. This should be an easy 
press fit. The stock is then 
mounted in the lathe and the 
pedestal turned to shape shown 
in the drawings. The bottom 
section of the pedestal is parted 
from the upper part of the 
standard, see drawings, and 
grooved for the leg tenons. Be- 
fore [Continued on page 138] 


Plans of tilt-top mechanism and gen- 
eral assembly of table parts. Sliding 
2 al catch unit should move freely in track. 
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ADHESIVE TAPE 
SPOOLS are handy for 
keeping odd lengths of 
left-over ribbon. The rib- 
bon is simply wrapped 
around the spool, one 
length on top of the other. 
The common width spool 
will do for most ribbon, 
and will prevent it from 
becoming soiled or 
wrinkled. If the spool is of 
the type having a snap-on 
outer cover, the ribbon 
cannot accidentally un- 
wind and slip off. If not, a 
small wad of clean paper 
may be pressed down be- 
tween the spool sides to 
hold the loose end. 
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WEIGHT PIE CRUST 
with dried beans during 
the baking period to pre- 
vent it from popping up 
away from the pan. 
Waxed or oil paper 
should be placed on top 
of the crust after the lat- 
ter is placed in the pan. 
The beans should be 
placed on top of the 
paper. Just enough beans 
to cover the bottom sur- 
face of the crust are suffi- 
cient. The beans may be 
used over again, as they 
are not harmed by the 
baking. 


WATERPROOF 
LABELS for luggage or 
packages can easily be 
made from ordinary bag- 
gage tags by this method. 
Write the address or 
other information on the 
tag in ink. When the ink 
has dried thoroughly, 
place a piece of waxed 
paper over the tag and 
press with an iron. The 
wax from the paper melts 
on to the tag from the 
heat waterproofing it. 
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SORT YOUR SHIRTS 
into three stacks in your 
bureau drawer. On the 
upper edge of the drawer 
front above each pile of 
shirts, place a strip of ad- 
hesive tape with the desig- 
nations “old,” “medium” 
and “new.” If shirts in 
these categories are al- 
ways placed on the proper 
pile, there is no danger of 
dressing hurriedly in your 
best shirt to paint a fence. 





SAFETY PINS of the 
present day type, due to ma- 
terial shortages, are some- 
times likely to catch in cloth, 
resulting in difficulty extri- 
cating them, and possible 
damage to the cloth. This 
trouble can be avoided if a 
small button is placed on the 
pin as shown. This prevents 
the cloth from working back 
into the spring of the pin, 
with the possibility of diffi- 
culty. Select a small button 
of a color matching the cloth 
as nearly as possible. 


CIGAR CONTAINERS of the cardboard or MOLD MARGERINE after it has been 
metal type make convenient holders for your mixed and colored, by using the cut-off 
ration tokens, and may be placed in your end of a pasteboard milk container as a 
purse or handbag without taking up too much mold. When the margerine has lost its 
room. They can be cut down to any desired softness in the refrigerator, it can be 
length very easily, as the cap will still fit on. slipped out of the milk container and 
Much searching around the bottom of your wrapped in waxed paper. This makes it 
handbag can be avoided with this simple and much easier to cut it into attractive but- 
neat little makeshift container. ter type pats. 
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by A. W. Kaufman 


SIMPLE and economical means of pro- 
i viding ample hot water for the kitchen 
and bath during the summer months is a 
solar heater. This type of heater, installed 
on the roof, utilizes the heat of the sun during 
the daytime hours to heat a quantity of water 
which is stored in an insulated tank, to be 
used as needed. 

The absorber is the part that heats the 
water. It must face south, and should be 
set at such an angle as to be perpendicular 
to the noonday sun in the spring and fall 
when the sun is not as hot as during the 
middle of summer. It is composed of a pipe 
coil with the space between the pipes filled 
with cement mortar, which is a fair conduc- 
tor of heat. About 112 square feet of absorber 
surface should be allowed for each gallon of 
water to be heated, and it is best to have at 
least 50 square feet. 

The storage tank must be placed above the 
absorber, the higher the better. The greater 
the difference in height, the better the circu- 
lation through the absorber, provided of 
course the pipes are not unreasonably long. 
The exposed pipes that run from the absorber 
to the storage tank must be insulated against 
the weather. 

A frame of 2”x4” boards measuring 5’ wide 
by 10’ long is constructed as shown. The 
2”x4” boards should be on edge for a flat 
roof, but may be laid on their side if mounted 
on a sloping roof. Over these are laid 1”x6” 
boards to form a backing for the absorber 
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SUNSHINE ses 





Installation on flat roof; would be simpler on sloping roof facing south. 


An ideal solar heater for summer 


use in your farm or country home. 


proper. An edging of 2”x6” boards is nailed 
to the 2”x4” boards overlapping them about 
1”. This is a wind shield and also forms a 
support for glass sash, if at a later date it 
should appear desirable to use more wind 
protection. It is well to drive nails halfway 
into the 2”x6” boards every 6” or so to 
enter the cement mortar to form an additional 
brace. They should be 1%” above the back- 
ing boards. The backing is covered with 2” 
chicken netting to act as a key for the cement 
mortar to follow. 

The heating coil consists of a zigzag 
arrangement of 34” black iron pipe. Twelve 
pieces of pipe 9 long are required, connected 
together by means of 34” return bends. It 
is well to secure the pipe temporarily in place 
with pipe straps and screws as the work of 
assembling progresses. All threads on the 
pipes should be coated with pipe joint com- 
pound, or thick paint, before assembling. 
Connecting nipples should be installed, either 
by cutting holes through backing boards and 
the roof, or by cutting holes through the 
2”x6” windshield and extending out the side. 
The pipes should be spread apart, so that 
all pipes are on a constant slope, without any 
level spots or down dips. This should be 
checked by means of a carpenter’s level. 

For the cement mortar, plaster sand should 
be used in the proportion of 212 parts of sand 
to 1 part of cement, care being taken not 


Mechanix Illustrated 





Re 


to get the mixture too wet. The mortar should be 
applied to such a depth as to cover approximately % 
of the pipe, and should be covered with wet sacks 
and kept moist for several days in order to cure. 
Then paint the whole surface with a solution of 
aluminum sulfate to neutralize any lime present in 
the mortar. 

After this has dried thoroughly, the surface should 
be painted with a solution made by thinning a pound 
can of lampblack ground in oil, with thinner to 
proper painting consistency. Dry lampblack may 
be substituted, but a small amount of linseed oil 
must be added to provide a suitable vehicle. Roof 
flashing should be applied on all four sides to pre- 
vent water getting between the absorber and the 
roof, and a %” hole should be bored in each lower 
corner of the 2”x6” windshield to drain water back 
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» on the roof. 
h. In installing the storage tank, all connecting 
piping must be on a continuous slope. 
After using the system for a few days and correct- 
ing any leaks that may appear, the tank shouid be 
ret boxed in, sheet metal or T & G lumber being used. 
i A space of 3” or more should be left around and 
a ae above the storage tank and this space should be 
filled with insulation; mineral fill insulation may be 
Roof tank before insulation was applied. used. Ordinary sawdust, if dry, will serve as well. 
d Pipes must be wrapped for protection. 
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Follow drawing above carefully when connecting tank, absorber, and water supply. Drain system in winter. 
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How to Build a 


CREAKPROOF STAIR STEP 


by J. Modroch 


Even the family ghost will have a hard 


job raising a creak from these stairs. 


F  ppegesieneones creaks in the starting step of 
a stairway are generally a sign that the 
tread board has warped up and separated 
from the riser at the rounded end. This is 
liable to occur in steps built by shortcut 
methods that fail to permit the tread nails 
to be securely driven at the point on the curve 
where the tread and the riser join. A rounded 
step-end that has been formed by kerfing the 
riser is an example of this failure. The kerfing 
in this case renders the riser unsound as a 
nailing base. 

In building a creakproof starting step, ex- 
perienced stair builders recommend that the 
riser be dadoed and bent around a built-up 
block as shown in Fig. 2. This method of 
assembly makes the block a part of the tread- 
riser joint, where it serves as a sound base 
on the curve into which the tread nails can 
be securely driven. 








Building starting step for stair broken by landing. 
Mechanix Illustrated 
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BUILT-UP BLOCK CORE 


BLOCK WING 


EQUAL TO CURVE PLUS 5° 
ALLOWANCE FOR 
WEDGES 
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8-PENNY FINISHING 
NAILS (C’SUNK) 


Laying Out the Step 


A simple starting step of the style that has 
me end rounded to a quarter-circle curve is 
commonly employed with average home 
stairs. The radius of the block required for 
building it can best be determined by draw- 
ing a full-size plan of the step in relation to 
the existing stair. For the sake of uniformity, 
the width of the nosing of the starting step 
and also the width of its tread and the height 
of its riser should be made equal to those of 
the regular steps of the stair. As noted in 
the plan shown in Fig. 1, the block radius 
plus 4” equals the outside radius of the riser; 
while the block radius plus 4%” plus the tread 
nosing equals the radius of the outside edge 
of the step. The location of the newel post 
naturally determines the placement of the 
pivot point for scribing the radii. The point 
should be in line with the face of the post as 
shown. 

The block can be built by gluing and 
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Block and the dedoed riser ready to be assembled. 


screwing together waste pieces of knot-free 


lumber. See Fig. 2. Make the length of the 
two wings equal to about 2% times the radius 
so as to provide ample leverage for forcing 
the dadoed riser around the curve of the block 
and holding it there. 

For the riser, use a clear-grained, tough- 
fibered board (a brittle piece is liable to break 
while being bent) and dado it down to a 
uniform thickness of 4%”. The uniformity of 
the thickness at the dado determines the 
smoothness of the bend. If pine is used, it 
may be necessary to place the dadoed end 
of the board in a pan of boiling water for 
about 10 or 15 minutes before it can be bent 
safely. A hardwood board such as oak can 
be bent without steaming, but the thickness 
at the dado may have to be reduced slightly 
to make it bend readily. 


Assembling the Step 
To bend the riser on the block, first screw 
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the block to the lip of the riser and tem- 
porarily reinforce the screws with a pair of 
C-clamps as shown at A in Fig. 3. Next, 
spread a coat of glue on the contacting sur- 
faces of both riser and block and slowly bear 
down on the wings of the block, thus drawing 
the dadoed portion of the riser up around the 
curve of the block. With the wing tips 
clamped down against the riser, insert the 
pair of wedges shown at B into the slot be- 
tween riser and block (one from each side) 
and draw the veneer snugly against the block 
by driving the wedges home. Use only light 
hammer taps on the wedges, and take care 
not to draw the veneer overly tight, as too 
much tension is liable to break it. Then cut 
off the waste ends of the wedges, screw the 


(A) WORKING FROM THE BACK 


(1) DADOE POST 


| ON TWO SIDES 


(2) DRIVE IN GLUED WEDGES 


FIG. 4}) (3) TOE NAIL FROM THE TOP 


@) DRIVE NAILS THROUGH 
RISER OF STEP NO. 2 


(B) WORKING FROM THE FRONT 


(1) NAIL CLEATS TO POST 
AND SCREW STRIP TO 
RISER OF STEP NO. 2 






THEN PLACE 
STARTING STEP 

IN POSITION AND 
SCREW AND NAIL 
FROM THE FRONT 
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wing tips to the riser as shown at C and re- 
move the clamps. To make the solid lip of 
the riser conform to the curve of the bent 
section, dress off the protruding end with a 
finishing plane. 

Finally, cut the tread board to size and 
shape and nail it on the riser-block assembly 
by driving three 8-penny nails into the block 
along the curve and two back in the field as 
shown in Fig. 2. Space those driven into the 
straight portion of the riser on 10” centers. 


Fastening the Step in Plate 


In fastening the assembled starting step 
to the stairway, be sure to anchor it securely 
to the newel post. This reinforces both post 
and step, which gives the assembled stair 
rigidity at the point where it receives the 
most wear and strain. If conditions allow for 
reaching under the starting step from the 
back of the stair, join step and post in the 
preferred manner shown at A in Fig. 4. How- 
ever, if you are unable to reach under the 
step, you will have to use the method shown 
at B. 

Secure the step to the floor by nailing a 
cleat to the floor before sliding the step in 
place as shown in Fig. 5. Then toe-nail 


through the riser and cleat into the floor. 
(In case the finish floor has not yet been laid, 
allow for slipping it under the riser later by 
resting the riser on a temporary strip equal 
in thickness to the flooring.) 

Lastly, fasten the square end of the step 
to the wall stringer either by wedging the 


SS 
a NNN 





IK RS 


i ZTE 

















WORKING FROM 
THE FRONT 





NAIL THROUGH 
TREAD FROM TOP 









aanauasmeas 


riser and the tread in grooves cut in the 
stringer or by nailing the tread on a cleat 
nailed to the stringer, depending on which 
method suits your conditions. Fig. 5. 

Of course, a starting step built for a stair- 
way that terminates in twin newel posts (one 
on each side) will have no square end, as both 
ends will have to be made rounded. And 
starting steps intended for use with volute 
and turnout style railing easements must be 
built with their ends rounded to a half-circle 
curve instead of a quarter circle. 
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by Tracy Diers 


If you can’t find synchronizer bat- 
teries, recharge the old dry cells. 


EN had real mustaches and women 

wore bustles at the time the dry 

cell was invented. Today men are clean 

shaven and women—well, we are still 
trying to recharge dry cells. 

Our attempt to recharge the dry cell 


In photo at left, (1) Aluminum, (2) Lead, (3) Two 
lead strips joined. (4) Two aluminum strips 
joined. (5) Aluminum. (6) Lead. Nuts hold wire. 


Mechanix Illustrated 
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has led us a merry will o’ the wisp chase for 
a long time; it has defied every recharging 
method the brain of man can devise and the 
act of throwing another dead cell away has 
always spurred someone on to try just one 
other system. 

Technical literature abounds with an in- 
finite amount of methods for accomplishing 
this end. Heating cells in the oven, boring 
holes and refilling them with chemicals; 
plenty of ideas on the subject but they don’t 
work! 

Our flash synchronizers need cells, fresh 
cells that will kick into action at once and it’s 
becoming difficult to buy them. Thanks to the 
war and the shortage of materials we have 
been driven into finding a method which 
really works. This one not only works, 
but properly carried out, will extend the 
life of a common cell from 10 to 40 times! 

Most often a dry cell 
“dies” in service because of 
the breakdown of its chem- 
icals, not the zinc container. 
We can rebuild these chem- 
icals by passing a fairly 
exact feeble current through 
the cell in the opposite di- 
rection to which it gives 
current. You don’t need an 
engineering degree to ap- 
preciate the logic in this. 

To obtain this feeble re- 
charging direct current you 
can convert your AC house 
current to DC and lower its 
voltage. The changeover 
from AC to DC is accom- 
plished with a simple recti- 
fier which you build out of 
odds and ends. 

The rectifier requires the 
following materials: 


4-8 ounce jars. 

4-pieces of aluminum 1” 
wide by 7” long. 

4-pieces of lead 1” wide by 
7” long. 

1 pound of dibasic ammon- 
ium phosphate. 


The aluminum must be of 
high purity. Most chemical 
houses can supply a grade 
99.7% pure. Both aluminum 
and lead can be about 1%” 


60 WATT LAMP 


60 WATT LAMP 


monium phosphate in 2 quarts af water and 
fill the four jars with this solution. Place the 
aluminum and lead strips in these jars as 
shown in the diagrams. 

The simplest circuit possible is shown in 
the lower diagram. Using this arrangement 
no more than three cells should be charged 
at one time and they should be no’ smaller 
than size D. (Synchronizers use size D.) 
Cells larger than size D may be charged on 
this circuit if extra time is allowed. 

The entire layout of parts can be put on a 
piece of plywood about 9” by 15”. Metal clips 
cut from tin cans can be used to hold the dry 
cells in place. 

Before any cells are recharged the line 
switch should be closed and the rectifier given 
an initial run of three hours to form its films. 
After this period the unit is ready for service 
at any time. 


VARIABLE RESISTANCE 
- 


1000 OHM FIXED 
RESISTANCE 


DRY CELLS 


¥ t Ov. A-C- LINE 





thick Top diagram shows circuit of variable type charger that takes all size 


Dissolve the dibasic am- 
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cells, and a considerable number at once. All in group must be the same 
size. Lower diagram takes three cells only. Cells must be size D or larger. 
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Cell on left above cannot be recharged because chem- 
icals have begun to leak through shell. Cell on right 
above is in good condition and can be recharged often. 


The synchronizer cells may be placed in 
their clip holders and the line switch closed. 
Be certain all cells are making good contact, 
if one doesn’t, none will get current. 

After a 24-hour charge they will be ready 
for service again. 

The liquid level of the rectifier jars can be 
kept up by adding ordinary tap water from 
time to time. A little vaseline applied to the 
ends of the lead and aluminum strips will 
prevent the crystallization of chemicals at 
the terminals. 

While this circuit will produce splendid re- 
sults it does leave room for considerable im- 
provement. For one thing it is incapable of 
charging smaller cells or more than three at 
a time. 

If you have a small milliameter you can 
improve the dry cell charger to the point 
where it will charge all sizes, and many more 
at once. Also the amount of recharges you 
will be able to get will be greater. 

The upper diagram shows an improved 
circuit using any milliameter whose range 
goes from 0 to 50 or 0 to 100 mils. 

A ten thousand ohm wire-wound variable 
resistance has been added to control the 
charging current flow to exact limits. Exact 
control of the charging current means the 
dry cells will last longer. These are the cor- 
rect charging currents for the various com- 
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If variable charging circuit is used, adjust resistance 
so milliameter shows proper reading for number and 
type of cells being charged. Charge all 24 hours. 


mon type dry cells for maximum efficiency. 


BID» ccisiticenitsiseiniidsatantiacttinian 8 mils. 
DONS \cssnsccisicindsniuslanchiinedlecebitens 10 mils 
INTE saci ducctnibinaninsanulianti 15 mils 
2 een 20 mils 
A nists baataetsataascanaseandil 30 mils 


Do not charge more than a dozen cells at 
a time and don’t mix types. Place the cells 
in the clip holders and bridge any unfilled 
holders with a piece of wire. Adjust the re- 
sistance control for the correct current and 
readjust it every four hours if necessary. To 
charge No. 6 cells run wires from the clips 
to the cells. 

It is useless to attempt recharging a cell 
if it falls in this list: 


1. Swollen or bulging cells. 

2. Cells having holes in the outer case with 
crystals of chemicals appearing. 

3. Cells past the expiration date. 


For best results start off with a new set of 
cells. Use them until they fail to operate and 
then charge them at once. Put them back in 
service until they again fail, then charge them 
again. 

This system will guarantee you the best 
that the charging process has to offer espe- 
cially if the variable circuit is used. 


Mechanix Illustrated 
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Doghouse 
in a Barrel 


This shelter is weather- 
proof; warm in winter, 


cool in summer. 


LMOST any long-coated dog can be safely 
kept in this dog-house even in the coldest 
weather. Bedding is not necessary, but if de- 
sired, shredded newspapers will serve ex- 
cellently. 
Select a barrel large enough for your dog, 
and, before starting work on it, clean it thor- 









oughly and deodorize with diluted creosote. 
The finished house can be painted as desired. 
The 2x6 supports not only keep the barrel 
from the earth or floor, thus preventing damp- 
ness and draughts so dangerous to dogs, but 

also keep it from rolling. 
The house should face the east or south and 
should be out of the di- 
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rect path of the wind. It 
should be placed, too, so 
the sun can reach it a 
good part of the day 
during all seasons of the 
year. Occasional sun- 
ning of the interior of 
the house through the 
hinged door will help 
keep away unpleasant 
odors and will dis- 
courage vermin. It can 
be cleansed thoroughly 
with water. This un- 
usual and efficient dog- 
house was designed by 
the Gaines Dog Re- 
search Center. 


PERFORATED 
HOUSING OVER 


Follow details at left. Make 
door roof of tin, galvanized 
iron sheeting or Masonite. 
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Chapter 28—The Radial Engine 






















ORLD WAR II has been a war of horse- 

power. Mechanized infantry, artillery 
and transport vehicles have carried the new 
“blitz” armies over the battlefields at 
terrific speeds; 400-mile-an-hour fighters 
and bombers have filled the skies, introduc- 
ing a new type of air war; battle fleets have 
been able to cover the oceans in record- 
breaking time. Horsepower has been the 
keyword, because it has made these feats 
possible. 

To the average person, be he a civilian or 
a member of the armed forces, the word 
horsepower signifies one thing—the internal 
combustion engine. 

The principals of operation of this engine 
have been covered in a previous lesson. We 
have seen how the engine “breathes” in its 
mixture of fuel and air, compressing it, ignit- 
ing it and deriving its power fromtheresulting 









explosion. We have seen, too, how the lateral 
motion of the piston in the cylinder is trans- 
mitted through the connecting rod and trans- 
formed into rotary motion at the crankshaft. 

Now let us examine the air-cooled radial 
engine, its. construction and operation be- 
cause, of all internal combustion engines, it 
presents the finest example of how tre- 
mendous horsepower can be concentrated 
into a small package. 

The radial engine is formed of a number of 
cylinder-piston units, usually an odd number 
such as seven, grouped radially about a center 
which is the crankcase. It is like a large 
wheel in which the spokes are cylinders and 
the axle is the crankshaft. The crankshaft 
has one crank or throw, shaped generally like 
the rear axle of a kiddie’s pedal wagon. This 
crank is equipped with two counterbalancing 
weights. Connected to the crank is a con- 
necting rod from one of the pistons; this is 
the master rod. The other connecting rods 
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Wright's mammoth 18-cylinder 2-bank radial engine 
develops 2,200 horsepower for the Boeing Superiort. 


Drawing shows connecting rod arrangement in radial. 
Drawinas adapted from General Motors Power Primer 
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Radial engines may consist of one or more banks. 
Above is 2-bank radial consisting of 14 cylinders. 


are fastened to its enlarged end as shown in 
the drawing. These are called link, or articu- 
lated rods. This arrangement has the same 
effect as though all the rods were connected 
to individual cranks as they are in an in-line 
or V engine. 

The crankcase of the radial engine is like 
a small barrel in the sides of which are set 
the cylinders. Valves are set in the cylinder 
heads and are operated by push rods which 
ride on a cam ring (instead of a camshaft as 
in the in-line engines). This ring is turned 
by a set of timing gears driven by the crank- 
shaft. There are two cam tracks on the cam 





Cutaway of cylinder assembly on air-cooled engine. 
Extra cooling fins are added around exhaust port. 


July, 1945 


Installation of one of the 4 Superfort engines. 
Propellers measure 16 feet, 4 inches in diameter. 


ring, one for the intake valves and the other 
for the exhaust valves. As the ring turns, 
the cam follower attached to the push rod 
travels over one cam after the other, raising 
the rod and opening its valve each time. The 
fact that there are several cams on each track 
makes it possible for the ring to turn much 
more slowly than the actual r.p.m. of the 
engine. 

A reason for the radial arrangement of 
cylinders on this engine is to facilitate cool- 
ing. When the plane is in motion, the 
cylinders are presented directly to the air- 
flow which can pass over and around them. 
Even when on the ground, cooling is aided 
by the blast from the propeller. Fins, fast- 
ened to the sides of the cylinder and to the 
cylinder head greatly increase the surface 
area exposed to the air and help disperse the 
heat. Since the part of the cylinder around 
the exhaust port and valve are subjected to 
high exhaust temperatures, extra fins are 
added here to compensate. 

Some radial engines are arranged in two 
or more banks of cylinders, with seven or 
nine in each bank and with one bank behind 
the other as shown. In this case the situation 
is the same as if there were two engines con- 
nected together back to back, there. being 
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Crankcase of 2-bank radial engine showing holes into 
which cylinders are fitted. and valve timing gears. 


Completed 2,200-horsepower unit. Four of these have 
the energy to lift 290.400,000 lbs. in one minute. 





two crankshafts 
and cam rings. The 
rear engine cylin- 
ders are staggered 
in order that the 
cooling air blast 
may reach them. 

In ignition, each 
bank fires every 
other one of its 
cylinders in turn. 
For example, if the 
top cylinder of a 
seven-cylinder radial engine is called No. 1 
cylinder, and the rest are numbered clock- 
wise from 1 to 7, then the firing order is 
1, 3, 5, 7, 2, 4, 6, 1 ete. For a nine-cylinder 
engine, the firing order is 1, 3, 5, 7, 9, 2, 4, 6, 8, 1 
etc. 

Since one of the great disadvantages of the 
radial engine is the parasite drag caused by 





The School Shop aviation lessons are being 
published in book form titled HERE'S HOW TO 
FLY; it's a book you'll need if you are planning 
to do any flying. 

There are 2! chapters and over 200 illustrations 
covering history, aerodynamics, navigation, mete- 
orology, engines, load factors and parachutes, 
and a special chapter of 200 multiple-choice 
questions and answers like those used on C.A.A. 
Private Pilot Examinations. The price is $2.50. 
Copies may be obtained by writing to the Avia- 
tion Editor of MECHANIX ILLUSTRATED. Make 
check or money order payable to the publishers, 
Duell, Sloan and Pearce, of New York. 











VALVE OPEN 
S 


PUSH ROD 
CAM RING 


TIMING 


Cylinder arrangement is shown in drawing at left. 
Valve mechanism is above: cam follower on each 
push rod travels over cam ring, opening its valve. 


its resistance to the airflow, a cowl is placed 
over the engine for streamlining. At the rear 
of the cowl are flaps which can be made to fit 
tightly to the fuselage when the engine is 
warming up to operating temperature; they 
are opened in flight unless flying in the ex- 
tremely low temperatures of the high alti- 
tudes. 

Advantages of the air-cooled engine are 
many. It is lighter than other types which 
are burdened with the extra load of the 
necessary liquid coolant. When used in com- 
bat aircraft, it presents less of a target to 
enemy airmen and is not as vulnerable since 
there is no possibility of the engine’s being 
made useless by loss of coolant. 
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Note From CB/ 


Private Joe Alfred, who is 
currently enjoying a so- 


journ in North Burma, drops A : 
A 










us a V-mail about this de- 
partment and has a few 
ideas to offer. He writes: 
“Was intrigued by the suggestions in MI’s 
November, '44 issue. The boys in this camp 
have evolved several ingenious ideas that we 
think are new, though of course we actually 
have no way of knowing. There’s the mat- 
ter of rings, for instance. You mentioned 
filing rings from .50 cal. shell cases. Here’s 
another way to make a pretty ring out of 
more valuable and less tarnishing ma- 
terials. 

“Take a silver coin—we used Australian 
florins and shillings (sixpence for children) — 
hold it perpendicularly on an iron block and 
tap gently with a small hammer as you re- 
volve it. This causes the edge to spread 






USES FOR 
GAS MASK HOSE 








B RINGS CUT FROM 
= CORRUGATED 
= RUBBER GAS MASK 
HOSE CAN BE 
USED AS DOG-TAG / ) 
PROTECTORS & 
TO PREVENT 


CLANKING 


HOSE WHEN SIT LENGTH - 
WISE SERVES AS PROTECTIVE 
PADDING FOR JEEP 


Work it down to desired width and diameter, 
then polish. Bore out the center to fit finger. 
The result is a distinctive silver band with 
the added novelty of lettering and design on 
the inside, sometimes with a date correspond- 
ing to an anniversary or other significant 
event. We have also filed and engraved 
rings from propellers of downed Jap and 
American fighters. The aluminum alloy 
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\ Everything ever made seems to 
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SERVICE MEN 


takes a high polish, does not tarnish, 
is easily worked and wears well.” 


Chemical Warfare (Hose Division) 


have a use other than that for 
which it was intended, but you 
wouldn’t think a guy would take a chance 
on carving up the hose connecting his gas 
mask with the breathing tank, would you? 
Neither would we, and you won't either if 
you're smart. Instead, you'll go to the supply 
room or salvage depot and secure an extra 
length of the stuff, like Pfc. I. C. Harris, 
Camp Polk, La., did before trying his ex- 
periments. Private Polk discovered that the 
hose, when cut crosswise in rings, makes an 
excellent clank-proof frame for dog tags. A 
long strip, split lengthwise serves as a com- 
fortable arm rest when pressed over the side 
of a jeep next to the driver 


SOLDER 
HERE 





Pins from Bullets 


Lt. George E. Wittick. Langley Field, Va.. 
has originated a novel pin which should ap- 
peal to G.I.’s to send their wives or sweet- 
hearts. It’s dressy looking, and carries the 
soldier’s service insignia . . . Air Corps wings, 
Signal Corps flags, etc. Two spent .50 cal. 
bullets are cut in half lengthwise and the 
cores removed. One side of the point of each 
bullet is filed so that the two may be soldered 
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into a V, as shown. Next, drill a hole near 
the top of each bullet and insert the in- 
signia, which is then soldered in place. 
An officer’s bar or lock pin catch is soldered 
to the reverse side. Polishing completes 
the job. 


Soap Dispenser 


Marine Master Technical Sergeant Robert 
F. Wunrow, Santa Barbara, Calif., is the in- 


Me 





ventor of a homemade soap dispenser which 
has greatly cut down the large amount of 
powdered soap formerly required by me- 
chanics in his fighter squadron by reducing 
waste to a minimum. 

Before the advent of the Wunrow dispenser, 
mechanics had scooped soap powder hur- 
riedly from a can, often inadvertently spilling 
some. The sergeant’s ingenuity formed a little 
sheet tin, a spring, a 12-inch section of small 
teel rod, and a block of metal 1% inches 
n diameter into a gadget to cut such waste 





SERVICE MEN, ATTENTION! 


This is your department, and if you like it enough to 
want to make it better, you can. It's all up to you! 
Send in your ideas—anything you think may help your 
buddies in the Army, Navy or Marines. You'll be help- 
ing yourself too, because MECHANIX ILLUSTRATED 
pays from $2.50 up for material used. Address ‘ideas 
for Service Men,"" MECHANIX ILLUSTRATED, 150! 
Broadway, New York 18, N. Y. 
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The tin he 
shaped into a 
container with a 
funnel - necked 
bottom. He 
welded a U- 
shaped strip to the side of this container as a 
supporting arm. The block of metal he formed 
into a ball, which acts as a stopper in the bot- 
tom of the container. To the bottom of this 
ball he welded the crank-shaped handle of 
the dispenser; to the top, a section of the rod. 

He hooked one 
end of the spring 
to an eye in the 
top of the rod 
and the other 
end to a cross 
bar inside the 
container. A 
hole in the 
center of this 
cross bar holds 
the plunger rod 
centered. 

The dispen- 
ser’s funnel- 
necked bottom, 
slotted to give 
the handle free 7 
play, prevents water from splashing into the 
container and caking the soap. Fine granu- 
lated soap powder should be used, claims 
Wunrow, as any coarse or chip variety tends 
to clog. 





Roll Your Own Sometimes? 


If you smoke “boughten” cigarettes most 
of the time, but occasionally like to roll your 
own, you can have a plentful source of rolling 
tobacco at no cost by saving up the butts from 
your manufactured smoking. This stunt may 
also come in handy toward the end of the 
month if you run low on regular cigarette 
supplies. Leonidas [Continued on page 136] 
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Saves Trips to Refrigerator 


Those frosty, cold drinks will have an even greater 
attraction when you use this insulated ice container. 


by Josephine Von Miklos there are ways to make one with available 


materials and to have fun while doing it. As 
so many things today, the conception of such 
ITH insulating materials such as rubber, an item is more or less a matter of research. 
asbestos, etc., unavailable, ice buckets So, here it is, a homemade (and house 
are either very expensive or hard to get. Still, broken) ice cube container. 


Completed ice bucket is shown at left with. the cork mouldings in place. 
Below, top cover is inverted to show cork lining. Knob is on right. 
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With top cover and plastic knob in place, ice bucker 
is ornamental and attractive, as well as useful. 


One material of which there is not too much 
of a shortage is glass. You can go to a chemi- 
cal glass warehouse in your community and 
find battery jars which have the advantage of 
being made of fairly heavy glass. The one 
we are using is 7” high and has an inside di- 
ameter of 5”. You could, of course, get a 
larger jar, but this one holds the cubes of two 
or three ice trays and that is enough for a 
good many drinks. Another material to be 
found . . . in theatrical supply houses, in art 
supply shops and sometimes even in hard- 
ware stores, is cork. Our sheet is about 34)” 
thick. If it were much heavier, it would be 
difficult to bend it. However, you can prob- 
ably use a thickness of ;';” or even %4”. Cut 
the cork to fit around the jar... be sure to cut 
t with a very fine and very sharp blade, espe- 
cially if it is synthetic cork as that type is 
brittle and does not have the resiliency of 
real cork. Paste it to the jar with Weld- 
wood glue or Casco. Secure the cork while 
the glue dries with rubber bands or ribbon. 









Don’t use cord or string as these would leave 
a depression in the cork. 

If you have a piece of hardwood around 
the shop, use it for the cover. However, any 
piece of wood or plastic will do. Turn it care- 
fully, first to the outside diameter of the jar, 
and then make a recessed rim that fits exactly 
in the inside of the jar. This rim should be 
about 1%” deep to make a good closure. Paste 
a circular piece of cork to the underside of 
the cover. In other words, now we have a 
jar which will be completely insulated by 
cork. 

For the knob use a piece of white Catalin 
turned on the lathe and then polished. Note 
the good grip of this particular design. The 
white of the knob, the color of wood and cork 
make a most interesting combination. The 
knob is screwed to the cover from the inside 
with a machine screw for which you have to 
thread the Catalin. It will be a good idea to 
countersink the wood on the bottom of the 
cover so that when the cork is pasted over it, 
nothing will protrude. 

A piece of cork moulding was applied (the 
same way as the rest of the cork) around the 
top and the bottom of the jar. These mould- 
ings serve a double purpose; first, they en- 
hance the appearance of the whole thing, 
making it a better and more attractive design, 
and second, the bottom moulding provides a 
better standing surface. The top moulding 
which is pasted down only to about half of its 
width (the mouldings are 34” half round) fits 
around the cover and helps to insulate the 
jar. 

In addition to the jar itself, it is convenient 
to have a pair of ice tongs, too. Two flat or 
square pieces of plastic or wood, about 8” 
long will do well. Lay them on top of each 
other and drill a hole through both of them, 
stopping however, before the hole is through 
on the bottom piece. Make the hole on the 
top piece larger with [Continued on page 134] 


Metal moulding band at left may be used instead 
of upper cork .moulding. It holds plastic tongs. 
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THE BOYS OVERSEAS are now knock- 
ing out their favorite tunes on plastic 
harmonicas which retain their tonal 
qualities under all climatic conditions. 
ee Made of Bakelite by the Finn Magnus 

Co., Newark, N. J., the instru- 
PLASTIC is also ments are-cast in only five pieces. 
used for a new 
circular slide rule 
that will remain 
accurate under 
rough handling. The 
plastic is Vinylite. 


POCKET-SIZED 
circuit tester, “Lo- 
Volt Test Glo” an- 
nounced by Ideal 
Commutator 
Dresser Co., Syca- 
more, IIl. 
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ONE OF THE most 
cleverly designed 
power tools we have 
seen is the new Red 
Star Radial Arm 
Saw, “Multiplex 
30-A,” manufac- 
tured by Red Star 
Products, Inc., 
Cleveland, Ohio. 
Intended for home 
workshops, carpen- 
ter shops, manual training schools, etc., the tool is 
actually two-in-one, combining all functions of 
both drill press and circular saw. A patented 
ball bearing movable arm or “elbow” permits 
operation in a greater range of positions and 
angles than any conventional saw. Accurate 
scales aid correct setting of blades. 
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You'tt really enjoy learning plastics this new, inter- 
esting way! For you'll actually make beautiful, useful 
plastics articles during your home study training with 
Plastics Industries Technical Institute. 


NOW'S YOUR OPPORTUNITY—Yes, the ex- 
citing age of plastics is here! Demands of war have 
caused phenomenal growth in the plastics industry— 
creating exceptional opportunities for those who know 
plastics. If you are a person with an eye to the future, 
you won't remain on the outside looking in — you'll 
want a choice position in the growing, expanding plas 
tics field—or a plastics business of your own 


WE SUPPLY MATERIALS— For your interesting 
and practical work with plastics, we supply handsome, 
colorful, transparent rods, sheets and tubes of plastics 
from which you make useful, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. You also design 


LASTICS 


your own plastics articles—develop your own ideas— 
express your originality. Earn money while learning 


A COMPLETE COURSE —This practical training 
in plastics fabrication is only ome part of the Plastics 
Institute home study course. In addition, you learn 
about the many types of plastics, their manufacture, 
characteristics, properties and uses—intensive coverage 
of molding and mold design—testing and cost analysis 
—everything to prepare you for your place in plastics. 


START YOUR FUTURE TODAY-— Mail the cou- 
pon below now! We will send you an interesting, illus- 
trated free booklet with valuable information about 
plastics. We'll tell you how, at small cost, you can pre- 
pare for a future in this important industry while carry- 
ing on your present work. Don't put it off. Clip the 
coupon and mail it today! 


VETERANS: ASK ABOUT G.1. TRAINING 


Dept. M15-7, 122 E. 42nd St., New York 17—Dept. MI5-7, 221 N. Lo Salle, Chicago 1—Dept. MI5-7, 1601 S. Western, Los Angeles 6 


SPECIAL RATES FOR SERVICE MEN 





Plastics Industries Technical Institute 
221 N. Le Salle St., Dept. M15-7, Chicago 1 


on your training program. I understand there is absolutely no obligation 


eo 
Street.. pidebenteninainnice 
RI ahiaiithstadcnaneiaciks Sa 


Veterans Check here for special infeometion 
0 If under 18: Check here for special booklet 


Mail in E nvelope or 
paste on penny postcard 


| Gentlemen: Please send me the booklet ““World of Plastics’’ and information 
| Occupation 


When Answering Advertisements, Please 






Age FREE BOOKLET 


State Send For Itt Today! 
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Here is Mr. Wronkow of New York City, shooting a 
scene of his “Circus” of hundreds of characters. 


Most elegant of rope dancers is Pedro. With (tape) 
measured steps he charms his kiddie audience. 
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CISSORS, thimbles, buttons, matches, 


clothespins and scores of other little items 
lying about the house can be fashioned into 
charming little figurines to delight the kiddies. 
Try your hand at them and see if you can 


better the unusual talents of Mr. Wronkow 


whose creations are shown here. 
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Matchie Clothes and Inkie Pin are leading 
dancers. Matchie wears dime breastplate. 


Long Beardoff is circus’ strong man. Body is 
shaving stick, and weights are sink stoppers. 


Flashie Bulb is coquette of the group. Here 
she is preparing for her first screen test. 


Tapo, the giraffe, is one of the outstanding per- 
formers of the circus. Domenico Domino is his 
daring rider who executes the most amazing 
stunts without varying a spot. When Tapo 
enters the ring, the kiddie audience howls with 
delight for it knows it is seeing the ruler of the 
junk-animal kingdom. Tapo’s tail is a paint 
brush and his eye is a button on watch dial. 
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by Hi Sibley 


LD lumber from a wreckage yard is 

entirely satisfactory for building this 

floating summer house, having the double ad- 
vantage of being seasoned as well as inexpen- ' — r 


' — 2. 
sive. The raft is made up of old telephone , \ ‘Sieg * 
poles, which are more buoyant than newly- \ De f - 


a 8) 





L An 


J \2-0 
cut logs. _peck ©= 
Select ten poles (call your local phone » sail 


company for information about obtaining 


poles) fourteen or fifteen feet long, as large TOP ROLLED UP 
° “ ‘ IN HEAVY WIND 
in diameter as are available and tie them 
closely together with stout lag screws through ~2 BATTEN 
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CANVAS COVERING 


the 2x4 floor joists. Install X-braces as shown 
and lay the floor of what material you can 
obtain. If unsurfaced, you can put down in- 
expensive linoleum rugs. 

Studs are secured at the bottom with angle 
brackets, two to a post, and a light frame- 
work of rafters is erected on the plates. In- 
stall a tie-beam on [Continued on page 132] 











ORESSING 
; ROOM .-~ 





36 TO BOTTOM — 
OF LADDER 


























GENEROUS yield of strawberries in 

small space is possible by the “straw- 
berry barrel” method, but inasmuch as 
stout oak barrels are at a premium a 
“pyramid” can be made with larger capacity 
and more satisfactory arrangement all the 
way around. Incidentally, .in your search 
for an oak barrel or cask, if you should look 
for one, don’t compromise with a flour 
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WATER TOWER 
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barrel. The thin staves will warp under 
inside moisture and expose great seams so 
that water cannot be retained at all. 

For the pyramid unsurfaced redwood is 
excellent, 2” planking is preferred as it is 
less subject to warping. Holes for the plants 
are cut with saw and chisel as indicated and 
planks joined at corners with 2” x 2” cleats. 
Note that east and west wall have 14 holes 
each and the south wall only 10 holes. This 
arrangement is [Continued on page 134] 
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HE masting and rigging of small sail boats 

is a subject upon which volumes could be 
written but no matter how much type is used, 
there are always beginners who need help and 
advice. A sail boat minus its mast is not much 
of a boat and it is a bitter disappointment to 
have the mast on that first boat you build either 
break altogether or be so rubbery that the sail 
will not set properly. 

The old, original mast is, of course, the 
round solid type, but as we have pointed out 
before, such a mast increases weight aloft 
and that means instability and the inability 
of the skipper to really drive his boat in hard 
winds. The way to lighten the mast is, of 
course, by eliminating the core and thus mak- 
ing a hollow mast. Also, the hollow mast will 
be far stronger if properly designed and built. 

Leaving out all experiments for the present, 
let us consider the three most common types 








by William F. Crosby 


of hollow mast, as shown in Figures l, 2, 3, 4 
and 6. Actually Figures 1 and 2 are the same 
mast but with a slight difference in the end 
pieces. 

The box-shaped mast is probably the 
simplest and certainly the most widely used 
mast of all. In the Snipe class alone probably 
more than 3,500 boats have this type of mast 
If made from long lengths of Sitka spruce and 
glued up properly with any of the good grades 
of waterproof glue, it will last as long as any 
skipper would want. It has considerable 
lateral strength, thus overcoming the usual 
tendency to buckle when the strain gets a 
little high. The short end pieces are held to 
the sides with glue only, no brads or screws 
being necessary if the job is done properly. 
The end piece on which the sail track is fast- 
ened should be made a little heavier in orde 
to accommodate the screws. One mast that 
was made this way was 
21’ 6” long and was built 
up of three pieces of 38” 
spruce with a 42” piece 
to take the track. So 
far as we kiuow, this 
mast is still doing duty. 
Without rigging it 
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weighed only about eleven pounds. Not one 
single nail or screw was used anywhere in its 
construction. 

In Figure 2 we have exactly the same size 
and type of mast as in Figure 1 with the ex- 
ception that the side pieces are rabbeted into 
the end pieces in order to gain a little more 
gluing surface. Such a mast might be a little 
easier to assemble, but the glue experts tell 
us that actually the extra surface means little 
or nothing. The glue will hold just as well 
in the mast shown in Figure 1. This glue 
business is just about the hardest thing for 
an amateur or beginner to understand and 
for years we have argued with them not to 
put in screws or nails. Actually, in tests, the 
properly made up glued joint is far stronger 
than any metal fastenings could ever be, be- 
cause the glue holds both edges together from 
end to end where the brad or screw only holds 
it in spots. The trick is to use the right glue 
such as Weldwood, Cascamite or some of the 
newer types that have been developed during 
the war. These will hold almost anything. 
The older Casco glue was the best in its day 
and there are stili plenty of big masts that 
depend entirely on this glue for staying to- 
gether; but it was admitted by the makers 
that it was soluble if immersed in water for 
any length of time. Such masts may eventu- 
ally open up a little at the bottom but the 
parts above deck which have been well pro- 
tected by varnish or paint, have never shown 
the slightest signs of parting. We have seen 
masts that have been broken by storms with 
the wood splintered across and up and down 
the grain, but with no sign of failure along 
a glued joint. Even big, built up wood masts, 
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sixty to eighty feet in length have stood the 
test and none of them have any brads or 
screws to hold them together and that should 
be enough to convince anyone. 

But to get along with our types, let us con- 
sider Figures 3 and 4. Here we have one type 
of “streamlined” mast. It is easy to make if 
you have power tools and fairly easy even if 
you have to gouge it out by hand. It is made 
up in two parts as shown in Figure 3, each 
half being gouged out before gluing together. 
The hollow part is cut only where the mast 
does not have outside fittings attached. It 
generally starts just 
above the boom 
gooseneck and runs 
up the mast to a 
point a little below 
the halliard sheave, 
as shown in Figure 
11. The slot for the 
bolt rope on the sail 
runs from a point bis 
about ten inches [hi 1 | nouow 
above the goose- 
neck to a point a Ii! 











short distance be- one" | Sgr Sov beau 
———. J T L 

low the sheave. The “Pr MAS Nea Sheave 

ends of this track a 

must be left open, c™ 


as shown in the 
side view in Figure | 
11, or you will be : | 
unable to get the 
bolt rope of the sail = 
[Continued on 
page 140] ae... J 
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| ST. 
GRIND CLEARANCE AT HEEL 


ROUTER BLADES 
for hand routing work 
can be made from 
ordinary 9/32” Allen 
wrenches, or any other 
size that happens to fit 
the router. The steel 
in these wrenches is of 
suitable quality for this 
use, and after grinding. 
holds a good edge. 
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TOP VIEW 











2ND. STEP — 
GRIND CUTTING 
EDGE AND HONE 











case 


empty. 


ROLLER TO HOLD 
FLEXIBLE CORD 


ROLLER 
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MOVING FILING CASES be- 
comes a simple procedure when 
this type of caster base is used 
The base is made to fit any filing 
that 
moved from one office to another 
Paint the base to match the filing 
cabinet, and set cabinet on it while 


CONTACT SPRING 
ON THIS END OF 
ROLLER ONLY 





THREAD WOUND ON 


must be frequently 














METAL STRIP OR 
HEAVY WIRE 


SELF-WINDING LAMP CORDS in the 


bases of floor lamps 


old shade rollers, as shown. 


may be easily made from 
Cut the roller 


to about 11”. The incoming cord is separated, 
and one wire attached to each metal end of 
the roller, and bound on with thread. Wires 
to the lamp attach to the roller brackets. A 
spring at one end provides contact pressure 


throughout. Lamp 


is screwed to top of cord- 


winding base, and connected. 
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MAKE A STOPWATCH from an old 
when pocket watch by soldering a light spring’ 
used to act as a brake on balance wheel, as 
filing shown at right. A short length of small 

uently tubing soldered in proper position on side 
other. of watch case acts as guide for push 
filing button rod. Rod is made from a nail with 
while head inside, against spring. A washer is 
soldered to outside end to act as push 
button head, and to prevent excessive 
travel. Press button to stop second hand. 
a Mews. ” Release pressure to start it. Short hour SOLDERED 
\E\ DOWEL hand may be removed. Spring should 
5 touch balance wheel very lightly. Drill 
\ Ps hole through case carefully. o & 
/ 
CHAMFER DOWEL ENDS asily 
without sanding or filing. Drill a hole in 
a metal block, and countersink rim of 
hole slightly. Insert dowel in hole and 
tap with hammer. 















HOLD CENTER PUNCH 
AT AN ANGLE 











ROUGHENED END OF 
OF STEEL SHAFT 











The illustrations depict, twelve measuring gadgets. 
How many of them can you identify? Score 10 


. for each correct answer. Answers below. 
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MACHINING SMALL METAL DISKS 
becomes a fairly simple job if a length of 
steel shaft is used as shown. Roughen end 
of shaft after facing it off square. Use a 
center punch to roughen it, tapping it at an 
angle to raise sharp burrs. Disk can then 
be held against roughened shaft end by pres- 
sure from tail stock center. Disk may then 
be machined as desired, using light cuts. 
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Correcting Noisy Clocks 


HERE are two main reasons why &n elec- 
tric clock may become noisy. One is the 
drying and hardening of the rubber washers 
on which the motor is mounted. Motor hum 
is thus transmitted to the case and amplified. 
A good way to correct this trouble is to wind 
rubber bands around the motor mountings 
under the washers. Stretch thetrubber bands 
thin and force them in. 
A second reason may be lack of lubrication 








Storing Lawn Mowers 


E’VE all seen home owners take their 
lawn mowers from a corner of the cellar 
and then carefully “bump” them up and down 
the cellar stairs before and after each trim- 
ming job. If you are vexed by the same 
situation once too often, you might try your 
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in some of the bearings. If the right kind of 
non-gumming oil is not available, or if the 
bearings are difficult of access, invert the 
clock and let it run in an inverted position. 
By this means the oil which has flowed away 
from the bearings has a chance to return. 
Leave it in the inverted position until quiet 














skill at working out the following solution: 
Locate a cellar window that’s at ground 
level, and go ahead and extend a ramp in- 
side as shown, resting one end on the window 
sill and supporting the other end by two 
1” x 2” hangers from the ceiling beams. This 
ramp consists of nothing but a pair of 2 x 4’s 
with a floor of scrap wood. 
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Handy little water-powered . 
by Robert Scott agitator for your film tank. 


~ EVERAL pieces of tin can metal, some __ in which the shaft is bent, and the disks which 
scrap lumber, and a wire for a shaft are are soldered to it to hold the wheel and the 
all the materials needed to make the com- connecting arm in proper position. 

pact, easily operated tank agitator shown Alligator shaped jaws on the connecting 
in the photographs. It consists of a small arm transmit the rocker action from the crank 
platform, mounted on rockers, on which the on the wheel shaft to the tank platform. Note 
film tank is placed. This rocker-platform is the shape of the frame which holds the 
connected to the water wheel by means of wheel; V notches are for the shaft. A strap 


the slotted metal arm shown in the photo- at the bottom has a hole in it for mounting 
graphs. All metal parts are cut from tin to the base with a wood screw, and the arch at 
can metal. the back is to permit quick escape of the 


Construction of the wheel is similar to the overflow water. Place the unit so the water 
old fashioned mill wheel. Note the manner from the faucet turns the wheel. 


Tank holder, frame and fork are shown in photo at left: paddle wheel construction at right. In diagram are: 
(A) disks—diameter 412”; (B) core—diameter 2%”, width 1”; (C) ten blades—width 1”; (D) wheel shatit. 
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PHOTO CONTEST. 


FIRST PRIZE ($10.00): Eyes Right, by Bob Buchanan 
of Jersey City. N. J., taken with a Speed Graphic on 
Super XX film. SECOND PRIZE ($5.00): On Parade, 
by A. T. Ankeny of Culver City, Cal., taken with a 
Graflex on Super Panchro Press “B” film. THIRD 
PRIZE ($4.00): 21 Pelicans, by Bill Ficklin of Ithaca, 
N. Y., taken with a Speed Graphic on Plus X film. 
FOURTH PRIZE ($3.00): So What?, by James E. Harris 
of San Francisco, Cal., taken with an Ernamann 
camera, Goerz-Dagor lens, on Eastman Commercial 
cut film. 
















Ist PRIZE EYES RIGHT 





2nd PRIZE ON PARADE 


4th PRIZE SO WHAT? 














3rd PRIZE 21 PELICANS 









Submit contest prints unmounted—no larger than 8x!0 
inches. With each print list camera, film, lens opening 
and shutter speed, illumination, and developer. Write 
your NAME and ADDRESS on the back of each print 
and wrap securely with cardboard or corrugated 
stiffeners. ENCLOSE POSTAGE for the return of 
unused prints. Published prints cannot be returned. 
Judges are h. er. In case of a tie, duplicate prizes 
will be arded. Address: Photography Editor, 
MECHANIX. ILLUSTRATED, 150! Broadway, New York 
18, New York. 
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EFFICIENT ENLARGING EASEL 
for small enlargements can be made 
from an old film pack container with- 
out any alterations. Open the pack 
and screw the back of the container to 
a board for rigidity, then replace 
original parts. To use, lift the outer 
rim as shown and slide in the piece of 
enlarging paper cut to fit. 





GLOSSY PHOTO PRINTS that are 
too dry to straighten can be made 
pliable in a few minutes’ time without 
injuring their polished surfaces. Place 
them in a large kettle with a bottle of 
hot water. The vapor reaches all parts 
of the brittle surfaces and effectively 
softens them so they can be easily 
straightened. 





PHOTO KINKS 


A COPY BOX can be easily made from an ordi- 
nary packing case by means of a pair of inexpen- 
sive lamp brackets as shown at left. The case will 
shield from the room lights the picture to be 
copied. Brackets are made from two lengths of 
dowel rod, a pair of standard lamp socket flanges 
and four screw eyes. They are fully adjustable, 
permitting lamps to be raised or lowered. 


WHERE SEVERAL lenses are 
mounted on individual lens boards 
for use in a ground-glass camera, 
one set of inexpensive unmounted 
gelatin filters can be made to serve 
for all lenses by equipping each 
board with clips to hold filters be- 

hind the lens as 

shown. Clips can be 

bent from metal or 


LM ; plastic spring stock. 
. | Small bolts, rather 
f than screws, should 


2 > x be used for mount- 
P< —— } . . 

} ing on thin wooden 
A A lens boards of small 
cameras. 


Fido took this picture of himself with aid of some string, a mouse trap and a camera on tripod in front. 


OUR pet can snap his own pic with this 

simple rig. Catch him in his customary 
spot on the sofa, in the easy chair or when 
engaged in his favorite mischief. 


For a vertical shot, camera was hung on wall behind 
sofia, and mouse trap was fastened a few feet below. 
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=~, 








PRS en a 


Two strings were attached to the mouse trap: upper When dog jumped on cushion, weight pulled string 
leads to flash release button, lower to sofa cushion. which released the trap and set off the camera. 








This is setup just described. Heavy string from cushion Here is result of vertical arrangement. Set camera 
was used for photo: silk thread is strong enough. on tripod in front or at side for variation in view point. 
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Photos by Camera Clix 
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by Frederick C. Russell 








OSS OF POWER with a hot engine may be 
due to a variety of conditions but this 
won't -be due to insufficient valve tappet 
clearance unless there is missing when hill 


climbing. If there is no missing then power gas 
loss may be due to drag on the cylinder walls, (P 
excessive pinging or to vapor lock—that con- , 
dition wherein overheated fuel blocks its own of 
flow by going into vapor form. bu 
USE THE NEXT SIZE LARGER TUBE if of 
you are mounting a new synthetic rubber au 
tube in a tire used on a wide base rim. | 
(Photo 1.) Synthetic rubber weakens when us 
stretched. With a wide base rim the tube ca 
must accommodate itself to the larger area. Pt 
HYDRAULIC BRAKE FLUID, if any one th 
of the brands recommended by car makers, 
can be used to lubricate rubber parts such as m 
spring shackles, shock absorbers, connections in 
and engine mountings. The original rubber ta 
parts in your car’s braking system were made as 
of natural rubber and would be affected by er 
any fluid containing a petroleum oil. Good st 
hydraulic brake fluid is, therefore, safe for y' 
both uses. b 
MANIFOLD LEAKAGE has in some cases re 
been traced to use of wrong size cap screws d 
or studs. The thread length is what counts. oO 
If it is a bit shy the manifold would not be 
held securely, although for a time the c 
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gasket at this particular point might hold. 
(Photo 2.) 

WARTIME GASOLINE accounts for most 
of the excessive knocking in today’s engine, 
but never be satisfied that this is the cause 
of the “pinging” until you have checked the 
automatic vacuum spark advance. 

LOW GAS MILEAGE at this time of year 
usually suggests need for changing the 
carburetor’s choke or manifold heat controls, 
Photo 3, to the summer setting. In most cases 
there should be a shorter stroke. 

PUMPING THE ACCELERATOR pedal 
may actually delay hot weather starting by 
injecting too much raw gasoline into the in- 
take. One jab on the pedal is about right 
as against three in winter, assuming that the 
engine is cold. If the car is parked out in the 
sun don’t pump on the pedal at all, even if 
you have not run the engine since the day 
before. And if the engine is hot and is being 
re-started simply hold the throttle wide open 
during the cranking. Go down very slowly 
on the accelerator pedal. 

WORN PUMP GEARS are a more common 
cause of low oil pressure than is generally 
supposed. Risk in this condition is having 
the oil thin out and the engine overheat. 

REPAIRING DAMAGED FENDERS is an 
expensive process if they have been allowed 
to rust from the underside (Photo 4). This 
is the time of year to clean them thoroughly 
and give their underside a heavy coating of 
stove enamel. 

MARRED UPHOLSTERY on the inside of 
the doors often can be traced to plugged drain 
holes at the bottom. You can open them up 
by inserting a small screwdriver as in 5. 

CONVERTIBLE TOPS are easily damaged 
by putting them down when wet or even 
damp (Photo 6). Many are dried excessively 
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and cracked by not putting them down often 
enough, especially in hot summer weather. 

IF THE ENGINE “SQUATS” when you 
give it the gas until fully warmed up the 
indications are that the mixture is too lean. 
This could be due to the choke opening too 
soon but is more likely the result of an air 
leak into the intake. When the engine warms 
up it can stand the lean mixture. 

DISCARD THAT MASTER CYLINDER 
of the hydraulic brakes if its walls are etched 
from corrosion. The etching can be seen 
with the naked eye and felt by inserting your 
finger, Photo 7. Corrosion often is a tip-off 
that inferior brake fluid has been used in the 
braking system. 





TRY IT! 


The coil on your car may be capable of 
throwing a spark of high voltage, yet one 
that isn’t hot enough for best results. A 
useful little test is to remove one of the 
spark plugs, reconnect it to its wire and 
then hold a thin card between its points 
while running the engine. An old plug 
should be screwed into the engine while 
the test is being made, and the testing plug 
laid on the cylinder head to complete the 
ground. If the coil is throwing a hot spark, 
holes will be burned in the card whereas 
if the output is merely high voltage the 
card will be punctured but not burned. 








Your car needs careful attention, particularly 
during wartime. If you have a problem with 
your car, ask Mr. Russell. Just send stamped 
self-addressed envelope to him at Mechanix 
Nlustrated, 1501 Broadway, New York 18, N. Y. 
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Even a small table set can double as a pub- 


lic address system. Here’s how it’s done. 


T’S fun to use a microphone with your 

radio. You can break into radio programs 
with your own announcements, hear how you 
sound as a crooner, hook up a recorder and 
make records, and otherwise put life into a 
party. And it isn’t hard to do. In general, 
there is no more trouble in connecting a mike 
to a set than a phonograph pickup. While 
mikes require more amplification than pick- 
ups, depending upon the type of mike se- 
lected, the average radio receiver has 
sufficient gain in its audio section to take care 


Mic ROPHONE 
TRANSFORME 
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by John H. Potts 


of many types of mikes commonly used by 
experimenters and external amplifiers, if re- 
quired, are easy to construct. 

There are a great many types of mikes on 
the market, but the carbon and crystal types 
are the most popular and most suitable for 
this discussion. In fact, a loudspeaker can be 
used as a mike, but it isn’t very satisfactory 
and some models require a great deal of 
amplification so, in the final analysis, it is 
better to use an instrument specifically de- 
signed for the purpose. 

The carbon mike is the 
type commonly used in 
telephone transmitters. It 
operates on the principle 
that sound waves change 
the resistance of carbon 
granules. So, by connect- 
ing a battery in series 
with the carbon granules 
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in order to cause a small 
current to flow, this cur- 
rent will be varied when 
sound waves are im- 
pressed on the granules. 
These current variations 


Mechanix Illustrated 
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Two types of mike are most suited for hooking up to 
the radio; carbon mike (above) and crystal mike (left). 
Carbon type is held close to the mouth, while with a 
crystal. mike the speaker stays about 6 inches away. 


are stepped up by a transformer and im- 
pressed on the input circuit of a radio ampli- 
fier. Thence they are amplified and again 
translated into sound by the loudspeaker. 
Carbon mikes are divided into two general 
classes, single button and double button. The 
single button type is the more sensitive, but 
does not give as good fidelity of response as 
the double button type. In general, it will be 
found that the better the frequency response 
of the microphone, the lower its sensitivity 
and the higher its cost. So, if you use a 
cheap mike you may. 


volts, or whatever voltage is recommended by 
the manufacturer. It is well to keep the bat- 
tery voltage low, because the current will 
then be lower and the battery will last longer. 
For the same reason, the mike should always 
be disconnected from the circuit when not in 
use. A “press-to-talk” switch, which opens 
the battery circuit except when the mike is 
being spoken into, is an ideal arrangement. 
If the battery voltage is too low, the mike will 
be less sensitive; if too high, there will be 
excessive hiss, and it is not good for the mike. 

The microphone transformer has a low- 
impedance primary, usually about 200 ohms, 
and a high-impedance secondary. The sec- 
ondary terminals, c-d, connect to the input 
of the audio amplifier in the receiver. 

Double button mikes have their two but- 
tons in series, as shown in Figure 2. The 
battery connects to the center terminal, b, of 
the mike and to the center tap of the micro- 
phone transformer. The impedance of these 
mikes is about double that of a single button 
mike and the sensitivity about one-half. With 
modern receiver circuits employing a pentode 
in the audio amplifier, there is still sufficient 
gain for satisfactory operation without an 
external amplifier. 

Microphone cords are shielded. For single 
button carbon mikes, the shield connects to 
one terminal of the mike transformer pri- 
mary, and should in turn be connected to the 
receiver ground. If the receiver is an a-c/d-c 
type, this connection must be made through 
a small blocking condenser, .01 to .1 mfd—no 
larger. For double button types, the shield 
connects to the center terminal, b, thence to 
ground, as for single button types. Incorrect 
grounding causes hum. 

Crystal mikes are of two general types, 
diaphragm and sound cell. The former is 
more sensitive, but not as good in fidelity. 





and probably will, be 
astonished to find that 











the voice which comes 
roaring back to you 
from the loudspeaker 
is somewhat different 
in sound from what 





you expected. 

The circuit of a 
single button mike is 
shown in Figure 1. The 
mike connects across 
the terminals a-b. The 
battery may be a com- 
mon C battery of 4% 
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The latter are in general use for high-quality 
p.a. and broadcast work, along with other 


types of broadcast mikes. The diaphragm 
type is generally superior to the single but- 
ton carbon type in fidelity, though less sensi- 
tive. But, though an external amplifier will 
generally be required for any type of crystal 
mike, no battery is needed, so there is no 
replacement cost for the latter. Also, no 
transformer is employed; crystal mikes are 
all high-impedance types, designed to work 
directly into the grid of an amplifier tube. 
Further, the mike cord may be made long 
without introducing severe losses. 

A typical crystal microphone amplifier is 
shown in Figure 3. This amplifier has more 
than enough gain to handle any type of crys- 
tal mike. In fact, the output terminals may 
connect to the grid of the power tube in the 
receiver, without additional amplification. 

In the circuit of Figure 3, note that the 
crystal mike feeds directly to the first tube. 
Because of the high gain in the amplifier, it is 
customary to put the volume control in the 
grid circuit of the second tube, rather than 
the first. By so doing, any noise which de- 
velops in the volume control is amplified less, 
and the number of exposed terminals in the 
first tube input circuit (which would pick up 
hum) is reduced. The 
terminals designated as 
a-b in the second tube 
input circuit may be 
used to connect to a 
phone pickup, if desired. 
No bias is required for 
the first tube: the signal 
voltage from the mike is 
so low that the grid can- 
not become overloaded 
This circuit is employed 
in the Montgomery 
Ward 14WG-499 combi- 
nation receiver. - 
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The detector-audio 
amplifier section of a 
typical radio receiver is 
shown in Figure 4. This 
represents a general 
type of amplifier which 
we will be required to 


adapt for microphone 
use. If an external amp- 
lifier, such as_ that 


shown in Figure 3, is 
employed, we need only 
connect the output ter- 
minals, c-d, of Figure 3 
to the power tube input terminals, X1-X2, 
of Figure 4. There would be no particular 
disadvantage in making this a permanent 
connection, without switching. The mike 
could then be used right along with the radio 
programs, if desired. Or, if no radio inter- 
ference is wanted, the set volume control 
could be turned to minimum and the mike 
used exclusively. This form of connection 
can be used with any radio amplifier. 

When using carbon mikes, the situation is 
a little more complicated. We need all the 
amplification we can get, plus some means of 
regulating volume output, with the simple 
mike circuits shown in Figures 1 and 2. The 
necessary modifications of the circuit of Fig- 
ure 4 are indicated in Figure 5. As shown, a 
simple way to adapt the circuit for this purpose 
is to use a telephone jack, arranged with extra 
switching contacts to cut out automatically the 
radio section of the receiver. We need to 
eliminate the diode detector from the picture, 
because it would cause distortion if left in, and 
the radio would ride through. So we break the 
junction of Rl and R2 and connect to the jack 
as shown. When the terminals c-d of either 
Figures 1 or 2 are plugged into the jack, the 
diode detector return will be grounded, the 
volume control will [Continued on page 136] 
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These Lathes are “TWINS” in the Store... 
but the advanced engineering of the DELTA LATHE 
means greater satisfaction in your homecraft shop 





Pians for Bo 
That's Fun to Build 
... Fun to Use! 


Complete plans for building o 
lightweight, sturdy, 11 '/2-foot 
vtility boat—for use with oars 
er ovtbourd motor. Full-size pat- 
terns for most members of boat. 
Simple, easy-te-understand in- 


Stheveshil 





project 


s A 

that provides you with hours of 
pleasure in building — and gives 
you a real feeling of accom- 
plishment when finished. Boat 


con sofely carry 3 
people. Get your set 
of boat pions now, 
$0 that you can start 
building soon. Mail 
a doliar bill or 
money order to us 
teday. 


$ 
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“Trade Mark Reg. U.8. Pat. Of. 


“Hidden values” in Delta Homecraft 
Power Tools assure you of trouble- 
free performance 


The quality of your power tools has a 
lot to do with determining whether you 
miss out on some of the happiness your 
woodworking hobby can offer — or 
whether you enjoy all of it. 

Delta Homecraft Power Tools have 
a reputation for quality. Yet, you can't 
always see Delta quality with your eyes. 
Because it doesn’t make Delta tools look 
much different from other makes of 
power tools. 

But quality is there — in industrial- 
type construction features that mean a 
lot to your contentment . . . — you 
obtain accuracy with ease. ..and help 
you enjoy economy, dependability, safety. 

In selecting any power tool — lathe 
or otherwise—it pays to choose Delta, 
to get built-in values like these: 


Lubricated-for-life Ball Bearings 


You don't have to worry about oiling 
these bearings. And they are double- 
sealed against harmful dust, to assure 
you of longer bearing life. 


Pre-loaded Bearings 


This is the result of an extra manufac- 
turing operation that reduces the “‘play’’ 
in the bearings, to help you enjoy long- 
time operating efficiency and accuracy. 


Precision-bored Bearing Seats 


These bearing seats help keep all parts 





lined up properly, so that you have 
greater assurance of producing finished 
pieces exactly according to dimensions. 


Precision-ground Shafts 






These are shafts built to run without 
any “‘wobbling’’ which might throw off 
your measurements. 





Dynamically-balanced Pulleys 


These pulleys — which transmit the 
power from your motor to your power 
tool — are balanced to help eliminate 
annoying, damaging vibration. 

If you are a woodworking hobbyist 
—or are anxiously awaiting the day 
when you can become one—plan now 
on enjoying the pride of owning Delta 
Homecraft Power Tools, the famous 
tools with the quality features that help 
zoe get the most out of your exciting 

obby. 

Right now, save for your happiness 
— and earn the right to enjoy it — by 
buying and holding War Bonds. 


THE DELTA MANUFACTURING CO, 
694G E. Vienna Ave., Milwaukee 1, Wis. 


The line of Delta 


Homecraft Power f 
Tools includes e | a 
Delta Scroll Saw, , 


Delta Band Sow, MILWAU E 


Delta Circular . 
Saw, Delta Lathe, \ ee 

Delta Drill Press, H f 
Delta Jointer, omecra t 
Delta Grinder, 4 


Delio Shover. Power Tools 
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Oscillating Engine 


Your Invention Clinic 





[Continued from page 86] 

to shape from %4” steel rod and cross-drilled, as 
indicated in the drawings, for the crank pin. The 
crank pin is turned from a piece of the same rod 
and threaded on one end to screw tightly into the 
crank disc casting. The packing gland was made 
up from brass hexagon rod, turned to size, drilled, 
threaded and cut off. The retaining spring is 
merely eight turns of spring or piano wire wound 
around a mandrel held in the lathe chuck with 
the ends of the spring ground flat. 

This completes the various parts of the little 
engine leaving only the hexagon-head cap screws 
to be made up for final assembly. These screws 
are best made in the 2-56 size from 4%” hexagon 
steel rod. A hollow mill or run-down cutter of 
the proper size will make short work of shoulder- 
ing down the screws which can then be threaded 
with a die while the lathe turns over at slow 
speed. The screw is then cut off, reversed in the 
chuck so the head can be turned smooth and 
beveled. The hex head screws give a model a 
much smarter appearance than the round head 
slotted type and are well worth the time and 
trouble in making them. Sixteen of these are 
needed and are used only for fastening the two 
cylinder covers in place. 

The flywheel, crank disc and spring retainer 
are all fastened in place by cross drilling and 
reaming for No. 7-0 taper pins as indicated in 
the assembly drawing. 

With the piston groove and gland packed with 
wicking and all parts assembled, well oiled and 
working freely, the engine can be hooked up to a 
suitable boiler and if the parts are accurately 
machined to the dimensions in the drawings the 
little wobbler will take off at terrific speed with 
the first gush of steam and should be allowed to 
run until all moving parts are well broken in. 


Floating Summer House 


[Continued from page 114] 








the middle pair of rafters to prevent the walls 
from spreading. For the awning, insert poles in 
wide hems so that the fabric can be rolled up and 
lashed at the peak in heavy winds. Put on a rail 
all around of chicken wire or hardware cloth to 
prevent children falling overboard, and make a 
ladder for the convenience of bathers. 

The anchor is simply a sturdy box filled with 
concrete and having an eye bolt imbedded in the 
middle. This can be poured right on the raft as 
soon as the floor is laid, then as soon as it begins 
to harden, shoved overboard on rollers. It will 
cure better under water. 

Anchored in a quiet lagoon or bay this makes 
an inviting retreat in hot weather. With three or 
four of the inexpensive concrete anchors located 
in as many favorite spots, the mooring can be 
changed to vary the fishing, swimming and 
scenery. 
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[Continued from page 12] 
of the bottle, permit it to pass the ball, thus un- 
seating it, and you can fill it in the conventional 
manner. 

If refilling is not rapid enough to serve your 
purposes push a small rubber tube down into the 
bottle, permit it to contact the ball, suck on the 
end of the tube to produce a partial vacuum which 
then causes the ball to cling to the end of the tube, 
pinch the tube and raise it, thus completely un- 
seating the ball. You will be able to get a full 
speed refill. 


Eraser Holder 


A. H. Crain, Springfield, Missouri, states that he 
applied for a patent on an eraser holder for type- 
writers in which the eraser was attached to a cord 
rewound by a spring. 


ANSWER: In our opinion you did right to 
drop the idea. To make this unit part of an 
eraser would increase the price of erasers too 
much; to make it in the form of a unit to which 
any eraser could be attached would be preferable, 
but we see nothing patentable here because the 
small rewinds which at one time were attached to 
nose clip eyeglasses could be used here. However, 
there is the germ of an idea which is being sent to 
you by mail which if properly developed might 
prove to be very profitable. We suggest you try 
to make it work. 


Saw Set 


R. H. Brockman, Union City, Michigan, submits 
a model of a device to set the teeth of a saw. He 
asks for our opinion. 


Answer: Your model is very fine indeed. How- 
ever, it would appear to have such severe limita- 
tions that it could be used industrially only. But 
at the manufacturing plant you will find me- 
chanical devices which will set all of the teeth at 
one time, a much more rapid method than the one 
recommended by you. 

It must be obvious to you that the amount of 
set cannot be changed with your wheel. Neither 
will it accommodate teeth of different sizes even 
with the same set. By making the wheel in two 
parts instead of in one there is a possibility that 
the same set can be used for different sizes of 
teeth but not for different angles of set. But there 
are a number of simple hand tools which permit 
of variations in set and which are satisfactory for 
teeth of different sizes. 

With this information you should be able to de- 
termine just exactly what you intend to do with 
your invention. You did not make this point clear 

According to one prediction, automobiles of the 
future will have body and fenders of plastic with 
color as an inherent part of the material. 
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TO EARN! 
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@ WORTHWHILE HOBBIES for pleasure and 
profit! Enjoy yourself while acquiring new skill 
and knowledge ... making distinctively de- 
signed iamps, clocks, jewel boxes and other 
beautiful objects. No, not ordinary “‘school”’ proj- 
ects ...but smart, exclusive articles equal to\those sold 
in Chicago and New York's high-priced stores. IT’S 
EASY AND SIMPLE NOW. No tiresome text- 
books. You learn by doing, by having fun! 


@ NEW METHODS and NEW MATERIALS 
Make Unbelievably Beautiful Articles 


Out of this war are coming wonderful new 

-\ materials... Rainbow Plastics, Onyx-like 

3 Coatings, Plastic Extrusions, Overlays 

in colorful patterns of Rare Woods, 

Exotic Lizard-Skin finishes, etc. ... as 

well as remarkable applications in metals 

—— and woods. All these easy-to-use materials 

, = > and more are yours to enjoy in a hobby 
The Technic of ; \, plan that includes everything! 

PLASTIC CASTING ® PROJECTS PLANNED BY 

Nationally-Known Designers 


Every project — materials and 
easy, step-by-step instructions— 
created and planned by Ameri- 
ca’s leading artisans. And yet, 
they are yours at amazing low 


y cost. So have fun while you 
—_ learn basic skills for a 
bright new future! 
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Check the Hobby 


That Interests 
! 
‘ Materials and Equipment! You Most 



























= SOLDER-ARC 
Metal Crafting 
eat 
oo a EVERYTHING YOU NEED 
2 









— . Projects, Plans, Instructions 


ELECTROPLATING 
for Fun & ne 














Decorative 
PLASTIC SPRAYING 


MAIL THIS COUPON TODAY! 






HOMECRAFTERS, Dept. C-9 1 

3€0N. Michigan Ave., Chicago1, i. | 

Please send Free Details covering plans, material and 4! 

equipment for hobby checked below. ; 

0 Plastic Fabricating O Plastic Spraying ' 

C Plastic Casting O) Metal Crafting 1 

[) Plastic Molding D) Electroplating ' 

' 

PN occ cccenansntacstsnsecencsasessunesneenesennes ' 

. 

for an BANG onccnccccccescesesoocessenssccccsbhascncsesse : 
Zell) cm -¥ Time) aoe RR aS eres Rit cecesscssliAtiNaicaais 1 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 133 








RLELES SINCE [500 


@ TOOLS ARE READY, the skilled man- 
power is ready to make Marlin sport- 
ing rifles again as soon as war con- 
tracts permit. They will be the best in 
Marlin’s 75-year history. Honest guns 
—safe, accurate, long-lived. Built to 
standards that made the name famous, 
with war-improved skills. Now is a 
good time to look over the Marlin line 
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Illustrated 
MODEL 39-A 


By many considered 
the world's best all- 
around light rifle, .22 
cal., lever action, 25 
shots. 


Murlin 


FIREARMS COMPANY 


New Haven, Conn. 
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Ice Bucket Saves Trips 


[Continued from page 109] 

a second drill. Thread the hole on the bottom for 
the machine screw you are going to use. Counter- 
sink the top hole. Then, drill two small holes in 
the end of each piece, and drive nails slowly 
through them until! the points protrude about 14”, 
Cut off the heads and file evenly with the surface. 
Be sure the nails are on opposite sides of the two 
legs of the tongs. Then, assemble, and you'll have 
a handy means of picking the ice out of your con- 
tainer. The principle used is simply that of a pair 
Since ice cubes usually are 114” 
square, the nails will grip on two sides and hold 
firmly. If you are afraid the nails might rust, 
you can use brass screws on which you have made 
points by grinding or filing. 

If you are one of those folks who are always 
mislaying things, you needn't wonder what can 
be done to keep the tongs together with the jar. 
Seam binding does it. By bending a length of 
tin seam binding (brass will do as well) around 
the jar, making a loop of it, and screwing the end 
of the binding and the loop together, we have a 
fine holder in which the tongs stay put when not 
in use. This variation eliminated the moulding, 
however, since the metal strip has to lay tightly 
against the side of the jar and the moulding would 
prevent that. However, you have your choice of 
these two designs, and moulding or no moulding 
the jar will help you keep cool. 





of scissors. 





Strawberry Pyramid 
[Continued from page 115] 
due to the fact that the two former sides have 
only half-day sun while the latter has all-day 
sun (depending on latitude, however). The fewer 
plants will have approximately the same yield 
as a larger number with less sun. 

In making the framework, insiall bottom planks 
and top ones (temporarily) on the corner cleats. 
Now fill in to level of bottom planks with a 
mixture of loam and stable manure and lay in 
the plants with roots well spread out. Install 
the next planks and proceed as before until top 
is level with dirt 

It is assumed of course that the wooden stand- 
pipe has been placed before any dirt is filled 
in. Note that the standpipe is closed at the 
bottom, and that quarter-inch holes are bored on 
all sides. These should be about 2” apart. Irriga- 
tion water is poured into the standpipe, and some 
growers dissolve commercial fertilizer in the 
water. 

The north side of the pyramid need not be pro- 
vided with holes as so little sunlight will reach 
plants here. However, some shade-loving vines 
could be trailed on this side giving the whole unit 
a pleasing effect. 


There are 786 railroad and switching and term- 
inal companies in operation in the United States. 
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UNTIL THE WHOLE JOB 


r takes ships and planes and 
l guns and men...and 
inillions of items of precision 
equipment, not one of which 
1ust fail. 

It needs precision optical 
quipment...eyes that seek out 
he enemy, find him, range 
iim, help to destroy him. 

This need, for all operations 
in this war, is still tremendous. 
UniversalCameraCorporation, 
furnishing such instruments 
for the armed forces continu- 


ously since Pearl Harbor, now 


Lfuversa: [Am 


NEW YORK + 





makes binoculars in quantities 
hitherto thought impossible, 
as well as other vitally im- 
portant high-precision optical 
instruments. 

Universal will continue to 
devote its efforts and facilities 
wholeheartedly to the manu- 
facture of these instruments as 
long as needed. But when the 
war job is done, the production 
of hundreds of new Universal 
Cameras, Photographic and 
Home Movie Equipment items 


will begin immediately. 


ERA [ TRPORATION 


HICAG HOLLYWOOD 


Wartime Manufacturers of Precision Instruments for the Armed Forces 


Peacetime Manufacturers of Mercury « Cinémaster Corsair Cameras and Photographic Equipment 








WAR RECORD 


1941 ++. Started War Work 


(before Pearl Harbor) 


1942 .-. Over 80% Essential 
War Work 


1943 ..- Over 99% Essential 
War Work (Army-Navy ““E” 

March 13) 
1944 ..- Over 99% Essential 
War Work 


TODAY ... Over 99% of our 


facilities are devoted to pro- 
ducing essential precision 
instruments for the Armed 
Forces, and will continueto be 
while the need exists. 

You'll still have to wait for the 


wonderful new photo and home 
movie equipment we promised you 
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Dept. 20 Chicago 10, Illinois 
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Ideas For Service Men 


[Continued from page 107] 
Berry Camp of Salt Lake City, who has appeared 
in these columns before is the author of this idea, 





Sea Bag Lock 
Phillip M. Dillon F-2/C, Camp Bradford, Va., 


writes us as follows: “Illustrated is a clip used 
to lock a sea bag. It is made of quarter-inch brass 
welding rod, with one end bent, brazed and filed 
as indicated. It is run through the eyes in the 
top of the bag and locked in place.” 


Talk Through Your Radio 





[Cc ontinued from page 130] 
be shunted across the mike transformer circuit, and 
the amplifier will function only on the mike. If 
desired, a switch may be used in place of a jack, 
provided its contacts are arranged to perform the 
same switching operations. 

In using a carbon mike, the microphone trans- 
former may pick up hum by induction if it is 
placed within the external field of the power 
transformer of the receiver. This may be avoided 
by keeping the transformers well separated, and 
by turning the mike transformer at an angle 
where the hum pickup is negligible or completely 
absent. The leads from the mike 
transformer to the set should be reasonably short; 
if long leads cannot be avoided, shielded wire 
should be used, the shield being grounded. With 
an a-c‘d-c set, there is no induction hum prob- 
lem, but it should be kept in mind that ground 
cornections must be made through a blocking 
as saaiieial previously. 

Carbon mikes are generally designed for fairly 
close talking, particularly the 
However, the 


connecting 


condenser, 


single button types. 
will 


voice generally sound more 
natural if the mike is kept at least four inches 
away. For crystal mikes, this distance should 


be increased to at least six inches or more. 
Acoustic howl will result if the sound waves 
from the speaker get back into the mike and 
thence in to amplifier. This may be obviated by 
keeping the mike well away from the loudspeaker, 
by turning the mike at an angle to the loud- 
speaker, or by using some sort of enclosure which 


prevents the sound waves from getting back 
directly into the mike. A mike of the directional 


type is most useful to avoid these troubles. 
There are many other types of mikes which 
may be similarly employed. In general, they may 
be treated according to their impedance; high- 
impedance types may be handled by the same 
type cf amplifier as for crystal mikes. Low im- 
pedance types will always require a transformer 


for best results, and usuaily an externui amplifier. 





Answers to PLANE QUIZ, page 105: (1) 
b, (2) c, (3) b, (4) c, (5) c, (6) a. 
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«| WHEN VOU NEED A KNIFE'- 











| YOULL DO BETTER WITH X-ACTO! 


3 aluminum handle styles 





pe Ist Choice of Hobbycrafters 
Because it’s Sharper- 
Easier to Use 










Hobbycrafters everywhere are whooping 
and it up for X-acto—the knife that’s keen 
If as a surgeon’s scalpel, easy to use as a 
ick, pencil. 
the Made of finest surgical steel, specially 
tempered, precision-ground, X-acto cuts 
" effortlessly through wood, rubber, even 
= ivory. The bulldog-grip safety handle 
1S holds the blade tight, so it can't fold 8 removable. 
ver under; gives your hand greater skill and interchangeable blade shapes 
led cutting control. Scientifically shaped 
ind lades get in and around the smallest, 


most difficult places. 
















































No home, no workshop, no hobby den, 
ely y 
kee should be without this tough and ready 
ce 
ike wonder-knife. Get an X-acto and cut < 
rt; yourself in on a lot more fun .. . begin- = 
ire ning today! 
8 y X-acto Tools, Too! 
ith —— 
i. X-acto Planer, single-bevel blade . . $1.00 
X-acto Sander, 3 grades sandpaper . 50 
nd THE KNIFE OF A X-acto Hand Drill & Pin Vise. . . .75 
ng X-acto Hobbycrafter’s Saw (notshown) 1.235 
MYRIAD USES X-acto Balsa Stripper, movable guide. 1.00 
ly No matter what your hobby is, you'll 
. turn out a slicker job with X-acto. For 
es. . . 
" instance, here are just a few uses: A twist, a twirl, and the dull blade’s 
) : 
out, the new, sharp blade’s in. | 
eS Modelmakers X-acto’s always sharp, always ready, 
Id Sane et Gass had with the perfect knife-and-blade Y 
to-reach places, cuts combination for every purpose. 
clean, sharp curves and | 
es corners. Prevents split- ‘ ” 
nd ting, shredding, and other Send for ‘HOW TO Booklets: Snesaaael 
1 common faults. How to Build Scale 
Nd Mode! Planes; Whitt- 
’ ler’s and Woodcraft- Carves Cartoon Strip 
T, Artists er’s Handbook; 
Twelve Technics— Lapel Gadgets 
i- A favorite tool for cut- The Knife as a Draw- “Tve carved | } : 
*h ting friskets, silhouetting, ing Instrument Com- the ‘Gen a pot get 
trimming dummies, draw- merc ial Artists characters. You ought . 
*k ings and Ben-Day ee hear the praise I get! I 
P 1 screens. Super - efficient, e never had a sharper, han- 
a inexpensive. X-acto Crescent Products Co., Inc. dier knife than X-acto.” 
440 Fourth Ave., New York 16, N. Y. T.J.L., Rivers, Ariz. 
h Photographers 
ly X-acto’s keen, clean cut 
_ and sure, firm grip are 
unexcelled for stripping, 
atives and prints, cutting 
- mats and stencils. &TOOLS 
_¥ 
P.. At better hardware, hobby, and gift shoos—or if not available write direct to 
Leathercraft X-acto Crescent Products Co. Inc., 440 Fourth Ave., New York 16 ° We 
X-acto gives a smooth, No. 1 X-acto for fine delicate cutting 50¢ ea. With 5 extra blades $1 00 
true cut. No pulled edges No. 2 X-acto for medium work 50¢ ea. With 5 extra blades . 1.00 
It’s the super-sharp knife No 62 X-acto Double set with 10 extra blades. . . « @ 388 
you need for angles, bev- No. 82 X-acto Fitted wooden knife chest . em oS 3.50 
oie, cubout ant tedeed No. 83 X-acto De Luxe chest with extra blades . . . « « e 5.00 














pattern effects. 
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HERE'S REAL FUN 
and PROFIT for 


Shows How to 


SIMPLE 
PLANS for 
PRACTICAL PROJECTS 


You will have no trouble 
in working out the plans 
Getaited in the LeJay Ma 1 
ual and you will get t 
ment from them 


\ € the 1 








friends, be« 
n ins embod i 
kinds of electrical 
devices. 

NO EXPENSIVE 
TOOLS NEEDED 
The tools you have 
around the house are 


all you need for these 
and most of 


found arour workshops, 
garages and scrap yards Being 
able to make your own welder helps 
2 lot in doing other jobs, and t 
LeJay Manual shows you how easy it is to do 
this; also, how to make over 100 different item 

‘Sent on three days trial—money back if not 
Satisfied. Only $1.50, Canada, $1.75 


THE NEW MODERN LEJAY 


*“ FAST-FREEZER ™"s 


shay 
FROZEN STORAGE 
For Fish, Meat, Fruit, 


etc. From 5° above 

to 10° below zero. 
5 SIZES—8 to 40 

Cubic Feet Capacity 


NO KNOWLEDGE OF 
REFRIGERATION RE- 
QUIRED—Plans are eas 











MILK COOLER PLANS, 


to follow and you may too, are included at no extra 
have much of the material cost. Send only $1.00 for the 
at hand. FAST FREEZ FAST FREEZER plans—or 
ERS made from these save 25¢ and send $2.25 for 
plans have been in use both these plans and the LeJay 


since 1938. 


BOTH 


for only 


2.25 
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714 LEJAY BUILDING 


MINNEAPOLIS —- 8 —- MINN. 


Tilt-Top Coffee Table 


[Continued from page 89] 





| parting the standard it is convenient to apply the 


| finish in the lathe. 





Simply brush on a thin coat 
of shellac or synthetic shellac and while the lathe 
is turning, immediately wipe off with a rag pad 
on which a few drops of alcohol or solvent have 
been sprinkled. This will leave just enough 
shellac to seal the wood which makes a nice 
surface for waxing or applying a second coat. 
Grooving of the lower part of the pedestal is 
done on the benchsaw using a dado head. The 
bottom end of the groove will have to be dug out 
with a hand chisel. Tenons of the legs are cut 
to fit these grooves, see drawings, after which 
the pedestal and legs are assembled and glued to- 
gether using the original 73” dowel. Glue should 
be used in these tenons even though they are 
self-locking. (The recess in the lower end of the 
pedestal’s upper piece seats on the upper ends of 
the leg tenons.) The legs are most conveniently 
finished by applying one coat of synthetic shellac 
before This unique method of 
attaching the legs to the pedestal eliminates a 
clamping difficulty common with this type of leg. 
Simple lengthwise clamping is all that is required 
with this method. Clamping the upper part of the 


assembling. 


| pedestal down firmly on the grooved lower part, 





with legs and dowel in place, does the entire job. 

A study of the drawings and photos will indi- 
cate clearly the construction and operation of the 
sliding tilting device which in either horizontal 
or vertical position is self-locking and compara- 
tively simple. The shaper was used to shape the 
slides and the sliding pieces on the table illus- 
trated, however, these parts could be made square 
in cross section, using only a saw. As will be noted 
the catch is equipped with a safety screw which 
is a sort of insurance against the spring-like 
catch being broken should someone pull too hard 
on the catching device. The tilting assembly is 
fastened to the top of the pedestal with three 
screws. 

The underside of the top and parts of the tilt- 
ing device should have one coat of synthetic 
shellac. The top is sanded carefully and given a 
coat of synthetic shellac which is rubbed down 
and followed by two coats of water-proof and 
liquor-proof varnish. For best results, a week’s 
time or even more, should elapse between these 
two coats, rubbing between coats with steel wool 
or 4/0 sandpaper. The legs should have a final 
coat of varnish, after which the entire table may 
be waxed if desired. 


A chemically etched nail developed by the U. S. 
Forest Products Laboratory has much greater 
holding power in soft wood than a plain nail. 


Loud sounds such as cannon fire or volcanic 
explosions produce, may be heard up to distances 
of 300 miles. 
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You Can Influence Others 
With Your Thinking! 


RY IT SOME TIME. Concentrate intently upon an- 

other person seat “din a room with you, without his 
noticing it. Observe him gradually become restless and 
finally turn and look in your direction. Simple—yet it is 
ositive demonstration that thought generates a mental 
rgy which can be projected from your mind to the 
conscrousness of anothe r. Do you realize how much of 
your success and happiness in life depond upon your 
ir fluencing others? Is it not important vo you to have 
others understand your point of view—to be receptive to 


your proposals? 


Demonstrable Facts 


How many times have you wished there were some way 


ou could impress another favorably—get across to him 


y 

or her your ideas? That thoughts can be transmitted, 
received, and understood by others is now scientifically 
c onstrable. The tales of miraculous accomplishments 


mind by the ancients are now known to be fact—not 


le The method whereby these things can he inten- 


~— 4 


nally, not accidentally, accomplished has been a secret 


g cherished by the Rosicrucians—one of the schools of 


ient wisdom existing throughout the world. To thou- 


sands everywhere, tor centuries, the Rosicrucians have 





priv ately taught this nearly lost art of the practical us@ 


ot mind power, 


This Free Book Points Out the Way 


The Rosicrucians (not a religious organization) invite 
you to explore the powers ol your mind, Their sensible, 
simple suggestions have caused inte lige nt men and women 
to soar to new heights ol accomplishment. They will show 
you how to use your natural forces and talents to do 
things you now think are beyond your ability. Use the 
coupon below and send for a copy of the fascinating 
sealed free book, =" he Maste ry of I ife,” which explains 
how you may receive this unique wisdom and benelit by 


its application to your daily allairs. 


The ROSICRUCIANS 


(AMORC) 










Scribe P.S.K. The Rosicrucians, AMORC, 


Rosicrucian Vark, San Jose, ¢ alilornia. 

Kindly send me a free copy ol the book, “The 
Mastery of Life.” I am interest d in learning how 
I may receive instructions about the full use of my 


n stural powers. 


Name — 
Address 
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Keep your heating and plumb- 
ing systems, household equip- 
ment, utensils, tools, ete., in 
repair with Smooth-On No. 1 
Iron Repair Cement. You can 
easily do it yourselfi—make re- 
pairs that last, yet are inex- 


pensive. 
Smooth-On is easy to use. You 


apply it like putty—hardens like 
metal. Stops leaks. Seals cracks. 


Tightens loose bolts, rivets, 
screws, parts, fixtures. Requires 
no heat, no dismantling of ap- 
paratus. 

Keep a can of Smooth-On Handy. 
Does not deteriorate. Ask for it at 
your regular hardware store in_144- 
oz., 7-oz., or larger containers. If you 
don’t find it there write us direct. 


THIS REPAIR 
HANDBOOK 


FREE 


Full of easy, short-cut repairs. 
pages 170 diagrams. Simple Se 
tions. Pocket size. Handily indexed. 
Absolutely FREE—send the coupon. 


meee SIGN AND MAIL TODAY ceaae 


‘Build This * * CLEVELAND * / 
BOEING B-29 SUPER VALUES L\ 
SUPER 
FORTRESS 


ee 


Av-200 il — 


convo OARER s P 
EAs , 15- _.$100 CUB 


The civilian, plane tna 
CATALOG Se oe 
(Circular free) | C-p Kit T-94 e 

lf dealer can't supply, order direct, add 20c tee out post. 


CLEVELAND MODEL & SUPPLY CO. 
4508E63 Lorain Ave. % * * * Cleveland 2, Ohio, U.S.A. 
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Boats And Boating 


[Continued from page 117] 





in the slot. If the mast is to have spreaders, the 
spar should be left solid where the spreaders 
meet the mast in order to prevent crushing the 
mast. 

Actually, this type of mast will have no effect 
whatever on the speed of the boat because the 
mast does not head directly into the wind and 
therefore does not gain anything from its stream- 
lining. Even if we were to pivot the mast so that 
it would swing with the sail and present its 
rounded edge to the wind, it would make no no- 
ticeable difference in speed. What holds the boat 
back more than anything else is its resistance 
caused by passing through the water and the only 
way to reduce this is to get the boat up out of 
water like a hydroplane which is not often 
plished in a sail boat. 

The fact that the streamlined mast does not 
carry the weight of the sail track and slides aloft, 
is a point very much in its favor. It also tends to 
keep the sail close up to the mast thus avoiding 
the eddy effects when the mast and sail are 
separated by a half inch or more with track slides. 
etc. This may give a slight gain in efficiency. 
The chief drawback to this type of mast lies in the 
slowness of getting the sail up and the equally 
slow process of getting the sail down again. 
Unless the slot for the sail is carefully made and 
sanded smooth, there is also the chance that the 
sail may catch on a splinter and get torn. An- 
other apparent disadvantage of this type of mast 
is its tendency to bend athwartships in the middle 

Figure 5 shows a section through an experi- 
mental plywood mast that has been used with 
some success. Figure 10 shows the framework 
that must be built with separators every two or 
three feet to hold the light spruce stringers in 
place. These are glued and bradded to the sepa- 
rators and the extremely thin plywood sides are 
then glued to these stringers. Between two of the 
stringers it is necessary to run a thin strip of 
spruce in order to take the sail track screws. In 
the finished mast the corners are rounded off 
with a plane and when rubbed down and var- 
nished, it will make a good, lightweight mast that 
will be strong and extremely rigid. Of course, 
filler blocks have to be put inside the frame work 
at the mast head in way of the sheave and also at 
the boom gooseneck and mast foot. For a small 
boat of around twelve to fourteen feet, the sides 
of such a mast need not be more than 14” thick. 

Figure 6 shows a conventional round mast built 
up of segments and glued together. Many masts 
for large racing yachts are made this way but 
the construction of such a mast by the average 
amateur would be a terrific job and hardly worth 
the effort in view of Figures 1 and 4. Each 
segment has to be fitted and glued and the whole 
business held together while the glue sets. 

In Figure 7 we have a simple rig by which a 
box shaped or streamlined mast could be built. 

[Continued on page 142] 
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Start A Flying Club! 





[Continued from page 47] 

the local bank. The engine will require a top 
overhaul every 200 hours or so and the 500-hour 
mark means a complete overhaul. A major over- 
haul of a four-cylinder engine usually costs in 
the neighborhood of $150 to $200. The top over- 
haul at 200 hours costs about $75. Over a period 
of 500 flying hours, this doesn’t mean more than 
60c per flying hour. Another item which you 
should have is a “sinking fund.” The idea of a 
sinking fund is to keep a small amount of extra 
cash rolling in for those unexpected “incidents” 
that occur every so often. 

As with most clubs, meeting nights offer ideal 
times for instructiv2 programs. Mechanics, 
preferably those holding Airplane and Engine 
licenses, make ideal instructors. If a clubroom 
can be equipped with a blackboard, or if a school 
classroom be obtained for meetings, the in- 
structor’s job will be easier. A licensed pilot can 
start the “course” by giving a brief summation 
of what knowledge is demanded of a student be- 
fore he can obtain his license. The club leaders 
can obtain interesting and instructive material 
and even movies frcm manufacturers. Your best 
bet along these lines is to write to the Public 
Relations men of the different lightplane manu- 
facturing companies and the engine companies, 


too 

Many times fellows want to fly—may even want 
to start clubs, but don’t know how to go about it. 
If you’re interested, why not approach other fel- 
lows whom you see regularly at the local airport— 
or even insert a small advertisement in the local 
paper. A sure way to reach others with the same 
idea would be to post a notice at the local air- 
port. The manager will undoubtedly give you a 
space on the bulletin board or let you leave a 
notice in seme convenient snot.—Ed Yulke. 


Cottonseed cake is being mixed with coal as 
locomotive fuel in Egypt. 








"No gas, thanks, but do you mind if it stands hers and 
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THERE'S 36 YEARS OF 


Know How 


UNDER THE HOOD 








inkales awhile?” 





“Know how" says Webster, is “to understand the 
manner, way or means...” 


The Evinrude you can own, after peacetime manu- 
facture is resumed, will represent 36 years of “un- 
derstanding the manners and ways” of outboard 
motors. And understanding, too, the waters and 
the boats that outboard motors are used on, and 
all the features and refinements that give greatest 
satisfaction to owners, 


Evinrude know how started with the invention of 
the outboard motor, and broadened with each pass- 
ing year. Matchless know how produced the great 
Storm Boat motors that helped speed the historic 
crossing of the Rhine. Evinrude’s 36 years of know 
how is something to remember , . . when you select 
your postwar outboard motor. EVINRUDE MO- 
TORS, Milwaukee, Wisconsin. 


—-EVINRUDE- 


OUTBOARD \¥x. MOTORS 


BUY MORE WAR BONDS — AND HOLD THEM! 
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The original, fit- 
your-hand tool— 
today’s finest. 
Does precision 
work on any 
metal, alloy, 
plastic, wood, 
horn, bone, glass, 
etc. 


A WHOLE TOOLSHOP IN ONE HAND 
The sky’s the limit with the Handee. Its use- 
fulness is as extensive as the number of quick- 
and-easy-to-change accessories you own— 
there are more than 300 in the Chicago line to 
grind, drill, polish, cut, rout, carve, engrave, 
sand, saw, etc. 

Because it’s perfectly balanced and weighs only 
12 ounces the Handee is the “non-fatiguing” tool 
Operates on AC or DC current at 25,000 r.p.m 


\ = With 7 Accessories, Postpaid $18.50 
yy Free new 64 page Cotalog 
of any of complete Chicago line. 









CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St.. Dept. MI. Chicago 7. tl. 





, Customer: 
£ “That's a beautiful 
job, Pete." 
. Pete: "Yes, you can't 


& 
beat the Foley for 
turning out 
a perfect 
cutting 


~ “‘y saw. 






s a Good Business 
With the Foley Automatic Saw Filer you can have 
n “| ol living The J ; 
ee Sy Eh - 4. t files all 
hand 


SEND FOR FREE PLAN 
to start “ ‘ 





vassing. Send coupon tod 


FOLEY Cicimcic SAW FILER 


FOLEY MANUFACTURING CO. 
715-5 Foley Bldg., Minneapolis 13, Mi rf 
Send Free Plan on Saw Filing business, no obligation 


SAW FILER 
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Address 
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[Continued from page 140] 
The only thing to be careful of is that the glue is 
kept where you want it and doesn’t get too much 
on the form or you may wind up with mast walls 
far thicker than you anticipated. The mast itself 
is built up between the two upright pieces, glued 
and set together. Then the ton piece goes in place 
and a clamp on each side will pull down the top 
piece and put plenty of pressure on the glued 
joints in the mast. The two upright pieces, nailed 
to the floor may be brought together toward the 
head of the mast in order to give a little shape to 
the mast when finished. In glueing up in a form 
such as this, the mast should be left for at least 
twenty-four hours, then removed and planed 
down smooth with rounded off corners. Be sure 
that the upright pieces are securely nailed or 
screwed down. 

In Figures 8 and 9 is another rig for making 
these small hollow masts. This one has the ad- 
vantage that you don’t have to buy and use a 


~ 


few dozen C-clamps. This structure shown in sec- 
tion and elevation is rigidly put together with 
screws and if you really want to do it right, glue 
it together also. The mast is built under the 
overhanging piece on the right of Figure 8 and 
small wedges are driven against each other on top 
of the mast and under the overhanging piece to 
These wedges are 
The upright pieces 
supporting the overhanging piece may be short- 


give us the necessary pressure. 
clearly shown in Figure 9. 


ened up on one end to give some shape to the 
mast. 

This business of mast shape is something that 
should not be overlooked, first for actual use and 
strength and second for looks. 

No boat mast is a straight taper from top to 
bottom. It tapers in a little from the boom goose- 
neck down to the tenon and it starts tapering in 
again toward the top from about half way above 
the deck. 
tapered thus because the aft side must be kept 
straight in order to permit the sail to take its 
proper shape. Nothing can spoil the set of a sail 
quicker than an out of shape mast and the same 


Only the forward side of the mast is 


reason and result can also lose plenty of races 
for you. 

Obviously, masts should be made from the 
lightest wood (balsa excepted) that you can pro- 
cure. Sitka spruce is considered best, but ordi- 
nary spruce will do if you can get a light, well- 
seasoned piece. Note that we say light. This is 
because there is a vast difference in spruce, even 
Sitka, and if possible try to pick your mast ma- 
terial by “hefting” the piece before you buy it. 
If you can’t get spruce get the lightest and strong- 
est wood that you can. White pine is fair but it 
is not as strong and you may have to make the 

ralls a little thicker. Cypress might be used but 
here again we don’t have the strength. Yellow 
pine is far too heavy and should not be used. By 
all means stick to spruce if you possibly can. 
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Editor's Workbench Chips 








[Continued from. page 14) 


“YUMPIN’ YIMMINY” 








MI plans guided Earl Lines, Jr., of Atlanta, 
Georgia, in building this handsome model of 
a fast step-hydroplane. Powered with a Brown 
Jr. motor, it is framed with % inch plywood and 
planked with 1 16 inch pine. The bottom of the 
forward step is double planked. A $3.00 Work- 
bench Award and a Certificate of Merit go to 
the builder. 


ENGINEER’S HOBBY 











H. B. Richards, of St. Petersburg, retired gen- 
eral manager of the Birmingham Wcter Works 
Company, runs his hobby on a businesslike 
basis. First product of his hcbby was a 16- 
foot speedboat, now in the Coast Cuard service. 
Richerds, now in the Coast Guard auxiliary, 
and commander of the local flotilla as well as 
operations officer cf the Coast Gucrd Reserve, 
still finds time for a new hobby. He’s building 
model sailing yachts from a design by na- 
tionally famous yacht desicner, VVilliam 
Cresby. He has built many of the tools used 
on the models which are exact replicas of the 
full size boats, but only 4 feet long. Richards 
hopes to form a class so that teen-agers in his 
area can build and sail similar models in 
competition. A $3.00 Workbench award and 
a Certificate of Merit go to Mr. Richards, 


[Continued on page 144] 





4 HARLEY-DAVIDSONS 


Took a be 





Harley-Davidson’s in the NS 
eo thick of it? Read this NE 
from Pfc. Glenn S., re- 
covering from wounds 
received in France: 


“Was a dispatch rider 
for the Signal Corps, 
and at the time I 

was shot, I was on 

one of your Harley- 
Davidson 45's. I rode 
for ten months and that 
motorcycle really 


lly took a 
beating and stil! kept run 





ning. There were 135 in oui 
company and every man was 
issued a Harley-Davidson 45. 
We gave them a lot of abuse <q 
but they still ran in tip-top con- 
aa * dition. Every one of our boys says 
a his first purchase after the war is 
going to be a new Harley-Davidson.” 


r 





ty 


id That's a swell tip, Pfc. Glenn S., t 

at every fellow who's looking forward 
to the fun and thrills of motorcycling 
in the happier peace days to come! 


HARLEY- 
DAVIDSON 


nem men om Mon a 2.) 






B HARLEY-DAVIDSON MOTOR CO. ' 
8 Department Mi, Milwaukee 1, Wisconsin a 
a Please send at once free copy of 24-page 5 
a “Enthusiast’’ Magazine, filled with motor- é 
1 cycle action pictures and thrilling stories, . 
' 
a SII: ssciisecuiciictiiiacsiaeissiniagidintediadsiitanaiainets eonssnennecenonieainsialtld a 
X a 
i Address ecese H 
i a 
: City niin BR isiciccisnssts — . 
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BLUEJACKETS RAVE ABOUT THIS 


Boy! HOW 
LIFEBUOY’S 
RICH, HEAVY 
LATHER STAYS 
MOIST! IT KEEPS 
BEARDS SOFT 
FOR SMOOTHER, 
EASIER SHAVES 





Editor's Workbench Chips 








[Continued from page 143] 
HOME MADE CAR 








Glenn Page of Salem, Ill., built this 3-wheel, 
4-passenger coupe of spore parts in his work- 
shop. The power of the Model A motor is trans- 
mitted to the single large recr wheel, which, 
being 20° larger th=n usual, gives him 35 
miles to the gallon. Mr. Page receives a $3.03 
Workbench Award and a Certificate of Marit. 


HALF-PINT MOTORCYCLE 





LIFEBUOY'S 
“STAY-MOIST’ 
LATHER SOFTENS 
TOUGH WHISKERS 

SO THEY COME 

OFF CLEAN 


EVEN WITHA 
USED BLADE IT 


| REALLY DOES 


A JOB. 1M 
THROUGH WITH 
FAST-ORYING 





AND EASY 


LATHERS 
> 








Test-O-Lite istic 





















..-LOCATES TROUBLE 
INSTANTLY in electric cir- 
cuits, fuses, cut-outs, motors, 
radios, appliances. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot or grounded wires. Tells 
AC from DC. Far su- 
> perior to ordinary 
clumsy test bulb, 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 


Saves precious time. indispensable in shop 
or home. Has patented safety features. 
Vest pocket size with clip. Lifetime guar- 
entee. List $1.50 (Priority AT required) 
Purchase through regular electricaldeaters. 





L.S.BRACH MFG. CORP. 


55 Dickerson St Newark. NJ feluhia ais 


144 























This is the smallest motorcycle we have ever 
seen. It measures only two feet long and a foot 
and a half high. Though it weighs but 70 
pounds, it will do 40 MPH. The engine is an 
old % HP Briggs and Stratton. A bicycle chain 
and sprocket are set at 3.5 to 1 ratio. A dis- 
carded fire extinguisher serves as the gas tank. 
Builder Sgt. James T. Calonico, QM, Air Depot, 
APO 953, San Francisco, gets a $3.00 Work- 
bench Award and a Certificate of Merit. 
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Editor’s Workbench Chips 





“SCRAM Ill” 














Powered by a 1941 Dodge engine which de- 
velops 92 horsepower at 3800 RPM, this home- 
made speedboat makes an excellent showing 
against factory-built boats of its class. It is the 
work of Joseph A. Armiger, who used his 
machinist’s training to make all the hardware 
used. “Scram Ill’ was originally powered by 
a 4-cylinder Chevrolet engine, but performs 
much better with its new motive power. Mr. 
Armiger receives a $3.00 Workbench Award 
and a Certificate of Merit for his boat. 


JEEP JUNIOR 














Louis M. Goodman of Delray Beach, Fla., built 
this little runabout that will do 28 miles per 
hour and 60 miles to the gallon from odd parts. 
The engine is a % horsepower Briggs and 
Stratton, the back wheels and tires are from a 
wheelbarrow, and the transmission and clutch 


are a three-speed Harley 28. Mr. Goodman’s 
12-year-old son, Hubert, helped him build it. 
They will receive a $3.00 Workbench Award 
and a Certificate of Merit. 


An inexpensive, small-capacity air condition- 
ing unit devised by University of Illinois engineers 
is said to give good results in the average home 
except in extremely hot weather. 





LISSTON 





When buying a saw, follow the example of those 
who know saws best. Remember, Disston is the saw 
most carpenters use. Long experience with saws on 
every type of work, has proved to them that they 
can count on Disston Saws for faster, truer, smoother 
sawing and longer saw life. 


Disston Saws—products of America’s largest and 
foremost manufacturer of saws—are made of the 
famous Disston Steel, by highly skilled saw makers, 
to provide you with the finest saws that can be made, 


Take care of your Disston Saws and they will con- 
tinue to serve you well. Many hardware retailers and 
saw repairmen provide a special saw sharpening ser- 
vice. They will be glad to help you keep your Disston 
Saw—or other quality make—in good, serviceable 
condition. 


If you need a new Disston Saw or other tool for 
essential work, talk to your local hardware retailer— 
he may be able to help you. 


HENRY DISSTON & SONS, INC. 


708 Tacony, Philadelphia 35, Pa., U.S. A. 


ASK FOR YOUR FREE 


COPY of The Disston Saw, Tool 
and File Manual. It tells how to use 
and care for tools. Ask your Hard- 
ware Retailer, or write us for a copy. 















FREE! MOST COMPLETE 


RADIO PARTS 


CATALOG 


EVERYTHING in RADIO 
ELECTRONICS for Training, 
Maintenance or Repair 













New 
Parallel Resistance & Series 
Coil Winding Calculator Capacitance Caleulator 
No, 37-955. Postpaid, 25¢ No. X37-960. 


RADIO'S FINEST BOOK VALUES 


Specially 


R-F Resonance and 


Postpaid, 25¢ 


prepared ro aid radio training in schools 
and industry. Full of valuable 1 for all six 
Radio Formulas and Date Book No. 37-752. . 10 
Dictionary of Radio Terms No. 37-751. . 10¢ 
Radio Circuit Handbook No. 37-753. . 10 
Radio Builders’ Handbook No. 37-750. . 10 
Simplified Radio Servicing No. 37-755. . 10 
Radio Data Handbook No. 37-754. .25¢ 
All Six Books No. 37-799. .75¢ 


ALLIED RADIO CORP. 


833 W. Jackson, Dept. 6-G-5S, Chicago 7 


lata. Sen 
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THOMPSON 
BOATS with 
Full Length Spray Rails 


Keep passengers perfectly 

ry even at high speeds 
Catalog also shows today’s 
six most popular models of 
sailboats. Two big factories. 


CATALOG FREE 
Write for your copy. State kind of 
boat in which you are interested Light Boat for Auto 
THOMPSON BROS. BOAT MFG. co. (140) 
230 Ann St., 130 Elm S0 
PESHTIGO, wis. CORTLAND, WN. ¥. 


Canoes $83 and up 





Rowboats $6 





Outboards $60 and up 


ho ie 





— 
HUNTING 
FISHING 


HUNTING & FISHING 


is a monthly magazine crammed 
full of hunting, fishing, camp- 
ing, dog and boating stories 
pictures, invaluable 

tion about guns 
game law 


and 

informa- 

fishing tackle, 

changes. best places 
' and hunt — countless 
| ideas that will add more fun to 

vf your days afield 

- | Special Trial Offer 

= Send 25c in stamps or coin and 


we will send you Hunting & 
Fishing for six months. 


HUNTING & FISHING 


MAGAZINE, 282 Sportsman's Bidg., Boston, Massachusetts 


] to fish 
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Pin Ball Plane 


[Continued from page 37] 
and the armored target plane received priority 
attention. 

It was decided that the Bell Aircraft Corpora- 
tion’s P-63 Kingcobra was the ideal type for 
regular target plane; and a number were quickly 
turned out under the supervision of the Air Tech- 
nical Service Command engineers. The King- 
cobra was selected because of its clean lines and 
its completely enclosed liquid-cooled engine 
which was more easily armored than a radial 
engine. 

First of all, the Kingcobra was stripped of all 
combat equipment and while nearly a ton of 
armor was added, the weight of the plane was in- 
creased only 1,000 pounds. New fabrication and 
assembly techniques and processes had to be de- 
veloped to form these slabs of armor into patterns 
that would conform to the close-fitting tolerances 
of fuselage, tail and wing Another of 
the early engineering problems was the origin of a 
method to armor the air-intake ducts so that the 
design of the armor would provide full protection 
and at the same time allow proper cooling. A 
special steel grille was designed for the air ducts 
and a type of steel guard was added to the engine 
exhaust stacks. 

Primary consideration in all specifications, of 
course, was the assurance of complete protection 
for the pilot. The armor around the cockpit wa 
made heavier than in other sections of the plane 
and the glass enclosures were of 115-inch lami- 
nated bullet-resisting armor glass in the wind- 
shield directly in front of the pilot, and 1-incl 
glass on the side shields, cabin top and cabin 
doors. A special thick-walled hollowed-section 
propeller was used and the thickness of the dural 
armor on these bright orange Kingcobras ranged 
from one-eighth to three-eighths of an inch in 
thickness. An order for 300 of these target planes 
was given the Bell company and in no time they 
were running off the Niagara Falls assembly lines. 

The first Bell target ship was named, Pin Ball- 
Do Not Tilt, because of the electrically operated 
hit-scoring meé¢hanism which transmits the im- 
pact of the frangible bullets to an amplifying 
device which indicates hits by flashing a light in 
the nose of the propeller hub and another in the 
cockpit. In addition, there is a recording mecha- 
nism on the instrument board of the target ship 
which indicates at once just how many hits have 
been scored. 

The interesting feature of this set-up is the fact 
that a student gunner aboard a bomber can fire a 
burst of .30-caliber slugs at an “attacking” King- 
cobra target plane and experience all the emotions 
and reactions of actual combat. The bomber pilot 
will be taking violent evasive action while the 
target fighter comes in with all the realistic charge 
of an enemy fighter, and virtually every condition 
of combat is duplicated except anti-aircraft fire 
and the return fire of the attacking fighter. The 

[Continued on page 153] 
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Flying On The Ball 


[Continued from page 44] 








indicate a 30° dive or climb are found to be 
easily confused with the lubber line on the glass 
face, so the lubber line was made of dots. No 


matter what the pilot’s senses tell him, firmly im- 
planted in his mind is the fact that the solid lines 
are on the ball and the dotted line is fixed to the 
airplane. 

The simplicity of the Attitude Gyro in its opera- | 
tion makes it an ideal instrument for use in post- 
war personal planes. While the cost is prohibitive | 
at present for the average lightplane flyer and 
probably will remain so for a while, this instru- 





ment may prove to be the largest single factor in 
qualifying the average person for flying his own 
plane. This simple ball on the instrument panel 
will remove most of the fear felt in flying above 
overcast or through soupy weather. Many people 
can easily be taught to fly around the airport in 
clear air, but cross-country flying is a different 
story. Acceptable “seat-of-pants” flying only 
comes after considerable time in the air—to some 
the knack is never developed. 


The aggregate seating capacity of coaches and 
illman cars in operation on the railroads of the 
ited States is nearly 1,800,000 people. 


ay 





A passenger train starts on its run somewhere 
in the United States every 4.8 seconds, on the 
and a freight train starts on its run some- 


average, 


where in the land every 5.7 seconds, on the 
average. | 
} 
—— | 

The railroads of the United States issue and 


distribute about 80 million timetables annually 
to keep the traveling public informed concerning 
passenger train schedules. 





SOUTH BEND 





: 


— FOR PRODUCTION OF SMALL, ACCURATE PARTS 
— FOR PRECISION OPERATIONS IN TOOLROOMS 


The metal working industry knows the South Bend 
9-inch Lathe as a fine precision tool capable of machin- 
ing work to exacting tolerances. For the quantity produc- 
tion of small, accurate parts or for precision operations 
in the toolroom, experimental shop or laboratory, it is 
unsurpassed. Because it is fast, accurate and versatile 
it is popular, too, for general use in machine shops and 
service shops. Write for our new Catalog 100-D, show- 
ing and describing this and other South Bend Toolroom 
Lathes, Engine Lathes and Precision Turret Lathes. 


\@%, SOUTH BEND LATHE WORKS 
\ Lathe Builders For 38 Years 


453 E. MADISON ST., SOUTH BEND 22, IND. 





Superseal Joints with 


STAY -TITE 
CAULKING COMPOUND 





Stops all water and air leaks. Realy 
to use. Remains pliable. thus absor 
ing © act ’ nd expansi A<k 
you er 1 ay-Tite W 
Crack le I Rust Remove 











F g 
nd other Stay e product 


STAY-TITE PRODUCTS Co. 


3107 Detroit Ave., Cleveland 13, Ohio 


Dept. MI, 





MOTO-TO0L- 





PUT THIS WAR 





















Long before Pearl Harbor, Dremel Moto-Tools won their spurs by 
tackling tough jobs in tool rooms and machir hops Since the war 
began. Moto-Tools have earne he respect of every branch of the 
armed forces And thousands of them helped establish production 
records in plants such as General Electri Westinghouse, Remington f 
Arms, Ford, Nash-Kelvinator, Consolidated Aircraft, Northrup, 

Douglas and many other arsenals, fF 


Orly Moto-Tools Have All These Features . ¥ 
4 Model 2 Moto-Tool develops peed of approximately 27,000 ki 
Weighs only 13 oz Sh it it the hand Sturdily 2 j 
Has shock-proof bakelite $ Sa ed for vibra- 
$s operation Uses 110-120 A.¢ t et 
HOW TO ORDER . A Few 
Ask vour Dealer about Dremel Moto-Tools Sharpening Jobs That 
and «accessories If |} s om handle ¥ Up Can Be 
them, send direct to factory As long as — a Ay 
MOTO-TOOL KIT priority ratings are required, ask your War 27.000 aston sate 
Kit No vith 2% high Production Board or your employer for one. —— , M A Moto- 
rade accessories and 1 Write for FREE CATALOG Goins R.P.M. Too! 
‘| ies “i | DREMEL MFG. CO pel Scoring Rasping 
la $16. so je ., Dept. T-145-G O Be Cleaning [ arving 
Oo! Ro z O Brushing 
RACINE, WISCONSIN O Sawiug tj Cutting Dressing 


THE “POCKET-SIZE” 
MACHINE SHOP 


TO WORK 





“VETERAN” 
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Is your son 


17 


Will he soon be? 


If your son is seventeen, or soon will be seventeen, 





consider for a moment his future in the United States | 


Coast Guard. 


Boot training with young men of his own age at New 
York's famed Manhattan Beach will put him in top physi- 
cal and mental form. Then comes the opportunity for 
specialized training in one of the many branches of the 
Coast Guard—training that can be invaluable to him 
in post-war life. 

Nowhere in the war effort is there a better spot for 
@ young man than in the Coast Guard. Fill out the 
coupon for complete details. 





eee (SPSSHSSSSSSSSSSSESSHSSSSHSEOHOOECEESEES 
. 


$ UNITED STATES COAST GUARD 


- 
$ Recruiting, 42 Broadway, New York, N. Y. : 
e s 
© SIR: Date 194 : 
$ | would like information on how to join the Coast Guard. ° 
> 
¢ lam years old and physically fit. 4 
e . 
UU ssurecipmuasisnineteasionestceninvannesbenaiineimnsencennentacnmnentidnniibiniisiginbieeeeiats $ 
> 4 
4 en a ee > 
. . 
$ City DR sccscsintesain : 
. o 
$ Telephone No. . : 
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Daddy Of The Superfort 


[Continued from page 72] 





where many changes from the original design 
have given it the new designation, XB-19-A. 

It has test-flown for the B-29 the Wright 
Duplex Cyclone engines which it now uses. The 
Superfort’s electrical, hydraulic and power- 
braking systems were perfected in its flight time, 
and certain “bugs” in its single-wheel tricycle 
landing gear proved the desirability of the dual- 
wheel type incorporated in the design of the B-29. 

Only one small mishap mars the record of this 
giant. While it was taxiing at Cleveland Airport, 
one of its 8-foot tires blew out, dropping the 
plane on a wing and damaging the landing gear 
slightly. 

The future plans for the XB-19-A have recently 
been revealed. Having served its original purpose 
nobly, it will be stripped of its war gear and, 
powered by four 2,600 horse-power Allison 
engines, it will take to the air for the Air Trans- 
port Command. As such, it will be able to carry 
25 tons of freight or 100 fully equipped infantry 
troops. 

A comparison of the “19” with the B-29 shows 
why it is the largest plane in the air: 

Length Height 


XB-19-A ....212 ft. 132 ft 12 ft 
BBD tc ccces 141 ft. 98 ft. 27 ft. 


Engine Speed 
2,600 h.p. 


2,200 h.p. 


Prop dia, 
250 mph 18’2” 
300 mph. 166” 





Trailing The Forger 


[Continued from page 76] 

determines the ability of paper to prevent the 
passage of light, records color, texture, fiber and 
watermarks. Measuring instruments are utilized 
in the minute analysis of handwriting, typewriting 
cr hand printing on a specimen; and when the 
original of a specimen is not available, the port- 
able parallel beam is brought into play in the 
examination of indented writing left on another 
surface. Examination of suspected fraudulent 
checks is conducted under a violet-ray lamp 
which facilitates considerably the detection of 
erasures, alterations or other types of tampering. 
A wide collection of many types and models of 
typewriters, of both foreign and American manu- 
facture, is housed in the Documents Section and 
helps to speed up analysis. 

After a thorough examination of the specimen, 
photographic enlargements are prepared which 
not only aid the experts in their testimony but 
make the specimens perfectly legible to the jury 
when introduced as evidence in court. Thus, the 
FBI subjects the forger’s handiwork to the most 
minute and thorough analytical examination 
which the ingenuity of science can devise. 








Approximately four million acres of land— 
equal to about one-sixth of the area of Indiana— 
are used by the American railroads for right-of- 
ways, yards, shops, station grounds and other 
transportation purposes. 
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LEARN AT 
HOME TO NT R 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuz able TROPHIES. 


Mount ducks, squ “_ ° ove rything. Learn to 
TAN for leat nor ar Vonderful HOBBY 
Have a HOME “MUSEUM. BIG PROFITS 
mounting for others. INVESTIGATE NOW. 


FREE BOOK ae bd 2 
NOW absolutely FREE, Write TODAY. ian 
Send Postal TODAY for FREE BOOK. State AGE. 

W.W. SCHOOL oF TAXIDERMY, Dept. 286B, Omaha, Neb. 









, FifthEdition 


AUTOMOBILE RACING BOOK 


Revised 
12 Chapters, 77 Illustrations dirt track, championship = 
i idget cars. How to build e 8. 43515 pot 
t Why the fast ones are + 
t make them fast How to sf 
For V-8 cars and rebuild Ford 
B engines. How world’s re 

are built Oficial AAA 
t t ru and ternatior 
{ Order NOW! $ 0 Post 
pa $1 19 C. O. D. Money back if not satisfied. 
RAY F. KUNS, Dent. A-47 Cincinnati 27, Ohio 


STAMMER? 


This new 128-page book, “Stammering, 

Its Cause and Correction,” describes the 

Bogue Unit Method for scien- 

tific correction of stammering 

and stuttering—successful for 

44 years. Free—no obligation. 
Benjamin N. Bogue, re F ta Circle 
Tower, Indianapolis 4, 


HIGh SCHOOL a» ome 


= ome oc f Hy ing. 








er y re IT 
UNDE R THAT. WANDT- 
enables yc 

t »ol in your own home. Y« are 
i your spare time—acquire a 
! 1 t astonishingly low —_ Authorita- 
tive texts Hy Rap! id Progress! Write today f free booklet. 
! 


nternational Correspondence Schooi;, Box 2324-6, Scranton 9, Pa. 


fession 
ISN'T NECESSARY” TO. STRUGGLE 
CAP. I1.C.S., fame vas for & than 50 years, 

start your ¢ 










a class by ; 
h 





YOUR BLOOD... 


.. can save the life of a fighting man tomorrow. 
Be a blood donor! 








STUDY AT HOME for PERSONAL 
SUCCESS and LARGER EARN- 
INGS 36 years expert instruc- 
tlor ove! 108,000 students en- 
rolled LL B Degree awarded. 
All text material furnished. Easy 
payn plan Send for FREE 
BOOK “Law and Executive 
Guidance,” NOW! 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 55-X, 646 N. Michigan Ave., Chicago 11. Il. 


PORTRAIT PAINTING 
LEARN” AT HOME 

















@ Previ tr or talent 
NOT ne ss TI I Stuart 
Syst te , 1 pl 
= “=e 
‘ chareoa 1 likenesse 
STUART Guidance for your ¢ step. Send 
STUDIOS. for free ok today 
121 Monument Circle, Room 207, Indianapolis 9, Ind. 
Please send me free book and outline of lessons. 
Name 
Street .cccccccccccccsvesscvcsesecccsseces cescece 
City. cccccccccccccccccseccces Shdtrcccesccesee 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 





New HOSPITAL and 
SURGICAL POLICY 


Protects the Whole Family 


Costs 3¢ a Day for Adults 
Only 1'2¢ a Day for Children 


Now ONE Family Hospital and Surgical Expense Policy 
insures your whole family—mother, father, and children! 
Issued for anyone in good health from 3 months to 65 years, 
without medical examination. Provides cash to help pay 
hospital and surgical bills for EACH and EVERY person 
insured; pays benefits evenif you or others insured go to 
hospital several times in any year. Pays $4.00 a day for 
90 days for hospital room; also pays surgical operation 
benefits from $5.00 to $100. 00; pays $10.00 for operating 
room, $10.00 for anesthetic, $5.00 for medicines, and cash 
for other expenses such as X-rays and ambulance, up to 
a total of $50.00. Yes! This Family Policy helps pay hos- 
pital and surgical bills for ordinary or serious accidents 
immediately; forsicknesses(after policy in force 30days); 
even for childbirthand female disorders (after one year), 
and for many other disabilities not covered by other pol- 
icies. Benefits start as provided, the first day you enter 
hospital. You select your own doctor and hospital. This 
policy issued DIRECT at special family rates by big, strong 
company with over $2,000,000.00 surplus for policyholders. 
SEND NO MONEY. Mail coupon below for details, 
sent FREE. No agent will call on you. ACT TODAY! 
a eee 
1 STERLING INSURANCE COMPANY ry 
j 4211 STERLING BLDG., CHICAGO 11, ILL. i 
Send me FREE INFORMATION Offer of Low-Cost Family 








4 Group P lan for Hospital and Surgical Insurance : 
; Name i 

i] 
; Address. —_ - a 
i CI incatnintniinttannniiaininiinin mammal Ee ee i 


INTRODUCING- -New Victory Model 
‘\HANDIWELD ELECTRIC~ 


PLUGS INTO 
LIGHT SOCKET 


Victory Model Hand Ar 
Welder operates om 110 
4.C. or D.C. current same as 
» welders higher priced; generates 
tremendous heat to weld all metals 
a toy welder that uses carbons 
t actually uses standard coate i 
rods—sizes 1/16” . 
However, due 
nerous supply of Jas 
only are supplied with the weld jer 
Guaranteed not to bu Re- 
pairs fenders, auto tx 
pore. machinery parts 
tory Model Handiweld anywhe fe 
from lig 





for this we der around your home. 

Also ries. repair 
~ mbers. farmers. 

Handiweld now. SEND 

one to you with rods. helmet. operating in- 

structions, and all necessary parts with the exception o” 

a large jar and a small ptece of extension cord: these most e 

bas. Pay postman only $1.95 plus a few cents postage. If not delighted 

return Victory Model Handiweld tn 5 days from receipt and money 

paid for ft will be po promptly. Rush your order now. 


KUMFY PRODUCTS, Dept. T-209, Cincinnati 26, Ohie 
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ARE STEAM CARS 


COMING BACK? 


New, Revised Book 
on Magic of Steam 


160 pages! 120 Meseene In- 









‘bes inning 
n 





Clymer's $0- page historical 








ment a rich mine of early steam car 
data Read Stanley Delling 
Grout, Boss White, Locom« 
le Doble le« and =others If 
uzic of steam appeals to you 
you'll need this book! Order by 
‘ r be low Postpaid... - 
uxe Cloth-bound, $3.00. 2 


Motor History of America 


416 pages 100 photos. 
FLOYD CLYMER’S World's Wonder Book of Auto 
at - vised wit ris 
Motor Scrapbook js nt sera ie” cumaieenant te 
“A MUST"—TIME Magazine Floyd Clymer . sts names of over 
1600 makes of S. 4 ; 
ee 250 early cars, ¢ tric Early ¢ 
oe many Y torcyc! ‘ ysier ” Des t Na 
Historic ! plet vut nt 
o Postpaid - 
eed <7 : 7 DeLuxe Cloth-bound 
different $1.50 - 
each postpaid CLYMER MOTORS, Los Angeles 6, Calif. 


ee ee eo os 





CLYMER MOTORS, Dept. ME, 2125 W. Pico, Los sige teagete 6, catit. 8 
8 ot enck , aN O Send C.O.D. the following ' 
S < proy I ' 
' as enn ' 
' ' 
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‘ 7 ' 
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' le I< 1 
OT 






Modernize Your Gun! Improve Your Score! 


Most durable grips ade Positively un- 





breakable! For ¢ cit, mith & Wesson, Hi-Standard 
Ortgies, Luger in a wide choice of 4 
—— a i . walnut, onyx, "ete. Low prices. FRI 


nted 
SPORTS, NC. ‘(Mirs. "2850 N. Clark St., Dept.  R-2, Chicago 14, Ill. 


TRAILER BUILDERS’ PARTS CATALOG 


We'll save you money on everything. Largest 
ar most complete trailer builders uppl 
house in he United States. Member TRAILER 

ASSO Send 1 for parts 





COACH MFRS 


NATIONAL TRAILER EQUIPMENT CO. 
719 N. Seventh St Milwaukee 3, Wis. 


JEEP 


Here’s the model of the hour! 
An authentic 1” to 1’ scale replica of 
the U.S. Army Jeep. There’s nothing more fas- 
Overall cinating to assemble; nothing you'll be more 
length 9%” proud to display. No special tools necessary. 
Kit contains everything — Full size, step-by-step 
lan. Completely Finished wood parts. Detailed 

; 2 5 Pp pletely Pp 

Post Paid 






€ 





printed parts in Color. Five finished scale 
wheels. Glue, Paint, Etc. Get your Jeep Kit 
today.. Send check or money order to... 


H. F. AULER CO., 167 N. Broadway, Milwaukee 2, Wiscensin 
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Aviation’s Iron Lung 








[Continued from page 75] 

duct, this pressure will be brought to bear on the 
regulator through an exhaust balance line leading 
from the duct. Entering the top of the regulator, 
the exhaust gas depresses a diaphragm which, in 
turn, lowers the “dumbbell” valve so as to restrict 
the amount of oil that is pressing down on the 
meta! cylinder. Under the lessened oil pressure, 
the spring-activated cylinder rises toward the top 
of the regulator and, by means of the connecting 
rod, opens the waste gate so as to relieve the 
pressure in the exhaust-gas duct. Should the 
“dumbbell” valve completely shut off the flow of 
oil into the metal-cylinder chamber, a bleed hole 
will permit the oil to continue flowing to and from 
the engine. 

Shown at the top of the diagram are two levers. 
One is a throttle lever by which a pilot can in- 
crease the speed of his engine by increasing the 
amount of gas vapor that is admitted 
cylinders. The second is a supercharger 
by which the plot can “override” the 
charger’s automatic regulator and arbitrarily clos 
the waste gate so as to build up a high exhaust- 
gas pressure By thus increasing the amount and 
pressure of air that reaches the cylinders, the pilot 


into the 
control 


super- 


cen greatly increase the horsepower of his engine. 
This arbitrary “forcing” of an engine, however, 
in an emergency situation where a 
piloi, finding he has to get out of a “tig 
fast, calls upon his engine for a hopped-up per- 
formance. At best it can be used safely for only a 
few minutes, for it plac 
the engine, 


is used only 


ht spot 


s a tremendous strain on 
and if used too may actually 
cause the engine to blow up in the pilot's face. 
Before the development of superchargers 
planes were found to develop only 55 
efficiency at 10,000 feet, 
20,000 feet, 20 percent at 
percent at 40,000. With the addition of a geared 
supercharger, efficiency was maintained at 100 
percent up to 10,000 feet, from where it slackened 
off to 85 percent at 20,000, 50 percent at 30.000, and 
25 percent at 40,000. With the further addition of 
the turbosupercharger, engine efficiency can now 
be maintained at 100 percent all the way up to 30,- 
600 feet, after which it drops to 55 percent at 
40,000 feet, and 30 percent at 50,000. 
—Don Romero 


long 


’ 
percent 
35 percent efficiency at 
30,000, and a mere 10 


The modern steam locomotive contains more 
than 7,500 parts, and materials from approximately 


120 manufacturing plants go into its construction. 


The United States has a larger number of high- 
speed passenger trains than any other country in 
the world. 


More than 16 million tons of ice and approx- 
imately 600 billion gallons of water are used 
annually by the railroads of the United States. 
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DRAFTSMEN 
NEEDED 


PREPARE NOW fora 
BETTER JOB 
AND GREATER 

OPPORTUNITIES 


Tf you are ambitious to hold 
a better job, make more money and 
have greater opportunities to get ahead, 

start now to become a draftsman. Or if you are now 
employed in routine drafting work and want a better job— 
as a real draftsman, on more important work, at bigger pay, 
start now to qualify for that job. 


Learn at Home in Spare Time 


American S hool has helped thousands to reach higher goals; 
Our practical, up-to- Hy e training plan can 
that fits men for sponsib} le jobs and 

n draftsman training now. Check, fill 
below for FREE information—tod lay. 
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BE A MODERN MOTOR [Continued from page 71] stude 
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Quicker and Stronger Weld: a 
i eal * . 
are possible with only the latest de- 4 equi) 
veloped welding equipment. And the § as the | 
latest developed is the Hobart ‘Simpli- . rod 
fied" Arc Welder. . . the same arc aa el proc 
welder thet has played such an one 


important part in the all out pro- 


duction for ““VICTORY.’’ Hobart ~ most 
equipment is available to you now, ~ tl not 
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Pin Ball Plane 


[Continued from page 146] 
student gunner aboard the bomber must quickly 
apply all the rules for laying-off and deflection, 
and must anticipate the strategy of the enemy 
attack. 

He takes aim and presses his trigger. If he hits 
the attacking fighter, the light goes on immedi- 
ately in the nose of the Kingcobra. If he misses, 
the instructor nearby can help him correct the 
error at Then, since each slab of+armor 
fitted to the fighter is equipped with a radiosonic 
device which registers the number of individual 
hits on the plane, the fighter pilot simply glances 
at the recording device and can inform the student 
gunner by radio just how Lits were actually 
scored. In individual tests, a later inspection of 
the target plane will disclose through the smudges 
of the frangible bullets, just where the hits were 
registered. 

The extra weight of the Kingcobra target plane 
hasn’t adversely affected the normal handling 
qualities of the ship, and generally speaking it can 
display standard combat attacks and use evasive 
tactics similar to those encountered in actual 
combat. Thus, as a result of Major Fairchild’s 
“screwball” idea, cur gunners can now enjoy a 
training program which approximates the condi- 
tions of actual combat with none of its dangers, 
and it is interesting to learn that many gunners 
who were listed as experts under the ordinary 
training system using synthetic equipment, were 
proved to be “duds” when they were faced with 
the problem of showing what they could do with 
a frangible bullet against a “live” target plane. 
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Farms Without Dirt 


[Continued from page 51] 

nor will it turn the swamplands of Florida into 
one great apple orchard. It will, however, produce 
better apples in Maine and choicer papayas in 
Florida. In hothouses where moisture and 
temperature can be controlled, its potentialities 
are of course even greater. In any case, soilless 
culture is a big step forward in reducing farming 
to an exact science. 

Moreover, it is as financially economical as it 
is scientifically precise. For example, to grow sixty 
tons of potatoes by the old agricultural methods, 
a farmer would need ten acres of land, farming 
equipment—a tractor or horse-drawn plow—and 
the help of two laborers. The same crop can be 
produced hydroponically in a fifth of the area by 
one man using equipment that does away with 
most of the deadening work of farming. He does 
not have to fight weeds and soil-inhabiting in- 
sects; cultivation is a thing of the past; and irri- 
gation becomes a simpler automatic process. In 
short, 50 to 75% of the usual hand labor is elim- 
inated. 

The mechanics of chemical gardening are as un- 

[Continued on page 155] 











How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND iNDE- 
PEN DENCE—the all-inclusive book by M. G. Kains, world’s 


leading small farm expert—shows you how to select, how 
easily to rum your farm successfully. 

This book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
of livestock, poultry, bees, 

ete., essentials of fruit and 


vegetable growing; fertilizers; 
irrigation; spraying; cultiva- 
tion; harvesting; storage; sale 
of products and by-products. 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profit- 
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The tape of the “Streamline,” made from top 


grade high carbon spring steel, has graduations on all 
edges and both sides. With the “ie” tip a measurement can 
be made with one hand without having to steady blade or 
hold tip in place. The lever lock holds readings, on inside 
measurements, from “creeping” or slipping. Built to with- 
stand the roughest kind of treatment, yet so simply designed 


that the insertion of a spare blade is but a matter of seconds, 


‘4 y 


WOOD AND TAPE AASB 
Master Rule Mfg. Co., Inc., Dept. G-7 
815 E. 136th St., New York 54, N. Y. i 


Enclosed find $2.65 for 6 ft. Streamline steel tope rule i 
and spare blade. 
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MACHINE SHOP MEN 





Learn to set up and run ANY kind of machine; MAKE MORE 
MONEY NOW by learning quickly HOW TO DO THINGS which 
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Now you can get up to 30% extra gasoline 

mileage Ww a Vacu-matic on your caf. 
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power and precious gasoline ngs guaranteed 
~~) Automatic Supercharge Principle 

Vacu- matic is entirely different! Operates on 
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power and better performance 
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Farms Without Dirt 


[Continued from page 153] 





complex as the principles. For hydroponic culture, 
seeds or out in wire-bottomed 
tra) which excelsior, moss, or a similar 
material has been spread. These trays are placed 
in tanks filled with the proper chemical nutrient 
solution, and the moss, acting as a wick, draws the 
solution by capillary action to the roots. 

Aggregate culture is carried on in a 
manner, except that the inner 
nated and the plants placed directly in the tank, 
which is covered with a bed sand or gravel. 
Here the nutrient solution is pumped in at one 
end and drained off at the Besides using 
less elaborate equipment, aggregate culture has 
advantages over the water culture method. 


shoots are set 


Ss over 





similar 
trays are elimi- 


} . 
otner. 





other 

Air can only be circulated in water tanks by 
means of blowers; but sand and gravel, being 
porous, solve the problem of aeration automati- 
cally. Sand has been discovered to be a perfect 
germinating medium and seeds, no matter how 


small, can be started in it; this is not true of water 


culture. Finally, since there is less humidity, 
danger from fungus attacks is greatly reduced. 
Surface rot, long a bugaboo of both dirt and 


soilless farmers, ha as now been conquered by the 


invention of a sub-irrigation syst 
culture tanks. This was devised by 
Dr. Withrow, pre mentioned as the civilian 
consultant for the Air Corps chemical gardening 


em for aggregate 
mechanism 


viously 


projects. 
‘he old battle against pests and insects still 
goes on, but soilless culture has gone far toward 


wiping out the menace of bacteriai diseases which 
spawn in the soil. Spraying has no effect on in- 
fected soil, but the chemical gardener does not 
have to contend with bacterial disease. Should 
his growing medium become infected for any 
reason, it is easy for him to sterilize it effectively 
by fumigation or heat. 

In the Philippines, it was recently found that 
certain areas were infected with bacteria which 
transmitted disease not only to plants but to 
human beings as well. To provide fresh vegetables 
for convalescent soldiers there, the head of an 
island hospital asked the Air Quartermaster to 
establish chemical gardens. With typhus, cholera, 
malaria, and a hundred other deadly scourges 
rampant as the result of the war, it seems safe to 
say that soilless gardening, from being simply a 
better way of doing an old job, may well become 
a downright necessity on many parts of this rav- 
aged globe. 

Thanks to the efforts of Dr. Gericke and other 
pioneers in the field, this new science has been 
brought within the reach of anyone who. wants to 
experiment with it, either as an amateur or a 
professional. In the early it was thought 
that expensive chemically pure fertilizers were 
essential. However, Dr. Gericke soon proved that 
cheap commercial fertilizers were perfectly ade- 
quate for most purposes. Now there are available 

[Continued on page 157] 


stages, 


















Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. . - For Pleasure and Profit! 


If you have a workshop—at home or in busi- 
ness—you meed this new Warner Electro- 
plater. At the stroke of 
you can ck ctropl ate 


an electrified brush 
models 


and projects— 











you can re * worn articles, faucets, tools 
fixtures, silverware, etc. with a durable 
sparkling coat of met al - « « Gold, Silver, 
Chromium, Nickel, or Cadmium. 

fethod is easy, s ] juick. Everything 
furnist —equipment plete, ready for 
use. By doing a bit of work for others, your ma- 
chine can pay, for itself within a week. So 
make your root oo by getting a 
Warner Electroplate it away. Send 








today for I Ri y3 SAMP LE and illustrated 
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Whether you are interested in photography for fun 
wm or as a sound present and postwar career—get the 
PP facts as to how N. Y. I. can qualify you fot 
. « success. Home study or resident training. Individ 
ao ual tion by experts. Free book gives details 
${ oN. Y. INSTITUTE OF PHOTOGRAPHY, 
a Dept. 153, 10 West 33 St., New York 1, N. Y. 
ss (F led 1910) 





ELELT RIT Yos 


GOOD JOBS + GOOD PAY + GOOD FUTURE 


Through spare time home study you can qualify for a 


starting job in electrical work and prepare for bigger pay 
promotions. Or if now employed in this field you can ac- 
quire know-how which can win you a bigger, better job. 


It’s not difficult to master prince iple s of equipment used in 








generating, transmission and use of electricity. Begin now. 

Send name and address today for FREE information. 
| AMERICAN SCHOOL, Dept.ceB28, Drexel Ave. at S8th St., Chicago 37 | 
| Name svieusnedsebecswss obasessscesooesesee 
| gest. sees. (njniensnuienanthennnsiemianm 
j City, State. oe. siubenindionicaseniuseeiiiiiememaaln 
-——_-- ee a 











Amazing Opportunities 


F, lash NOW Open in these 


practical money-making trades 
watch and clock repairing 
LEARN AT HUME—IN YOUR SPARETIME 


Prepare for a happy future of prosperity, 
security. ..and get a big-pay job now. Fas- 
cinating, high-grade occupation. You can 
EARN WHILE YOU LEARN. Excellent 
field for part-time work at home. 
COMPLETE COURSE inHOROLOGY 
Thorough self-instruction training in Amer- 
ican and Swiss watches, clocks. Specialsec- 
tions on alarm clock repairs. New, practical 
LEARN - BY A en instruction method. 
Learn QUICKLY, easily. No previous ex- 
perience necessary Watchmaking is basic 
training (or aircratt inscrument work, and other scientific precision jobs. 
Amazing LOW PRICE ®@ MONEY - BACK GUARANTEE 
Get into this fast-growing field .. » big opportunities . . . don’t 
delay. Mail coupon below for FREE (A. There's no obligation. 


locksmithing and key making 
COMPLETE UP-TO-DATE COURSE 


How to pick locks, de-code, make master- 
eys, repair, install service, etc. New, self- 
instruction lessons for every handy man, home- 
owner, carpenter, mechanic, service station op- 
erator, fix-it shop, hardware dealer, gunsmith. 4 
53 EASY ILLUSTRATED LESSONS 41 
3argain Price! Satisfaction guaranteed or 
money back. Write now . . . no obligation! 


















































——=<===Free Details — Mail Coupon Today!=—=<<=, 
NELSON CO., Dept, 8G03, 321 S. Wabash Ave., Chicago 4, Ill. { 
Please send me—FREE and without obligation—illustrated Success- 
Catalog containing information about the course (or courses) I have 1 
checked below. No salesmen will call. i 
C) Watch and Clock Repairing. 1) Locksmithing and Key Making. i 
NAME i 
ADDRESS ' 
GES feces ao STATE... 2ncccennces -{ 

— = 








TECHNICAL DRAFTING 
and TOOL ENGINEERING 


Technical Drawing, Production Mlustration, Machine Sketching, 
Shop Mathematics. Machine Des and Shop Practice Tool 
Making and Design, Dies, Mact ine Shop, Lathes. Blue Prints, etc. 

Special G.!. Counselor © Days, Evenings. 

and Part Time © Men and Women, 
ALLIED SCHOOL OF MECHANICAL TRADES 
1342 South Michigan Avenue ® Chicago 5, Illinois 
(“Our Own Modern Seven Story Building’’) 
40 PAGE 


F R E E! ! HOBBY CATALOG 


Over 1000 items—Over 300 Photos 














Our new 40 page catalog is the “bible” of wide- 
awake modelers. Hundreds of models to choose 
from! Planes, engines, boats, jeeps, tanks, gliders, 
supplies, etc. Send for yours today! 


AMERICA’S HOBBY CENTER 
Dept. A75, 40 E. 21 St., N. Y. 10, N. Y. 


LIQUID MARBLE 


Make beautiful artificial Marble slabs. Pour from liquid 
state Glazed or un-glazed. This Marble may be 
mottled, veined, multi-colored or left in its original 
snow-white state. The color is actually a part of the 
Marble, does not fade or wear away Liquid Marble 
is unsurpassed on kitchen or bathroom walls. Easy to 
nake and install. PLASTIC FLOORING. May be made 
in any color or combination of colors. Gives a lifetime 
of wear. Dustproof, Soundproof. Verminproof. Re- 
silient to the tread. Lay out solid from wall to wall or 
in pattern design of various shaped blocks. FLEXIBLE 
MOLDS for plaster casting. Make your own molds for 
few cents each. $1.00 in raw materials will make up to 
$25.00 worth of finished goods. (Send no money.) We 
furnish names of.buyers. Write now for free informa- 
tion, and get in on busy season just starting. 


COMPO-TEX, Box 786-3, ST. LOUIS 1, MO. 
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Advertisements, Please Ment 


BURNED OUT OR BROKEN ELECTRIC 
HEATING ELEMENTS REPAIRED 


New Amazing Nichrocite Paste repairs electrical heat- 
J ing elements quickly and thoroughly Simply overlap 
ends, apply sensational Nichrocite Paste and turn on 


_—_ current \ perfect, long-lasting, money- 
ONLY 
" 


saving job in a jiffy Used successfully 

by large utilities and others. Family size, $400 
guaranteed. —_ 
ADVANCE MFG. CO., Box 861-A, Minneapolis, Minn. 





$1 bill 4 oz. size $2.50. Satisfaction 

























SELL COUNTER CARS PRODUCTS 


Bulla ag yr own. Call 


oed-payt ng bus 
rds ally a 








Asp rir ( ot r 
ne ssities. Bi ) ur lOc § t “hn 
lity Attractive ter a is 





book fix ng fact Write! 


fa t ree . « 
World's Products Co., Dept. 14-K, Spencer, Ind 





we» Png THS. A new vest 7 ket boot 
‘ ‘ ths . : i 





‘BUILDERS? TOI cs” 





3rd Floor Med. Arts Bidg. Seattle 1, Wash. 4=] 





— are big rewards in the 

communications line for the 

RADIO Radio man who has the an- 
, swers! Too, the equipment that 


has made Radio communication 


ELECTRONICS possible is functioning now in 
I 


ver rewarding flelds. Electron 
= in industry promise a 

wile new World of Electronics. 

and You! I C. S. has a variety of Radio 
. Courses and a great new stanil- 

- Electronics Course. Write 

oklet, pick your Course, 
International Correspondence Scheels, Box 2324-G, Scranton $, Pa, 


.ALARM CLOCKS 


| New, practical home course. Just out. 
S Makes interesting hobby—profitable too. 
AN Save money by doing your own repair- 

ing at home. Easy if you know how. 
Price now only $1.00. Details FREE. Send postcard. 


THIES JEWELRY S STORE, Genoa 2, Illinois 



















TENTS 


AND TRADE MARKS 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of lavention” form 
427 SNOW BUILDING, WASHINGTON 1, D C 





SEND FOR FREE BOO 
Written by a ormer | Member of the Examin- 
a Coros (1922.24) the U.S. Patent Office 

CARL MILLER, Registered Patent Attorney 

Former Member Examining Corps U.S t Office 








& Woolworth Bidg., Oept. 75-8, New York—Bond Bidg., Dept. 75-B, Washington, D. C. i 
© Piease send me your Free Book, How to Obtain a Patent, and ‘Record of Invention’’ form i 
' NAME cnocccccececcce eccecsece ttt | 
S ADDRESS ~.....------- s 
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Farms Without Dirt 














[Continued from page 155] 
basic formulas which can be easily compounded 
of inexpensive chemicals in the home or green- 
house. 

Nor is it difficult or costly to build the me- 
chanical apparatus for small scale home experi- 
ments. House plants and flowers can be grown in 
cheese-bcxes, enamel pots, old oil cans, earthen- 
ware crocks or pottery vases. The only require- 

nents that the container be light-proof 
acid-proof and rust-proof, and provide enough 
room for roots to grow. After that, the sky’s the 
limit for the ingenious amateur. (See diagrams.) 

That the future horizons culture 
are unlimited, there is no doubt. It is already a 
hichly profitable enterprise, and at present there 
are hydroponics nurseries all over the United 
States growing fruits, vegetables and flowers com- 
mercially. One farmer in California has for his 
customers American Airways, the Brown Derby 
and the Stork Club. His alone bring 
an average price of fifty cents a pound; and there 
is a ready market for everything he produces, 
because tomatoes grown by soilless culture not 
only have a finer flavor than others but their firm 
texture makes it possible to pick them ripe and 
ship them as far as three thousand miles without 
spoilage. 

Long before the war, Pan-American Airways 
recognized the possibilities of this new farming 
science and established a chemical garden on 
Wake Island in order to furnish fresh vegetables 
to their passengers on long cross-Pacific hops. 

Major E. W. Elliott, Chief of the Planning Di- 
vision of the Air Quartermaster, predicts a post- 
war boom in the shipping of out-of-season fruits 
and vegetables grown in such places as Florida, 
California, and Texas and discloses that at least 
two major airlines have announced plans for the 


are 


for soilless 


tomatoes 


regular transportation of such fresh produce. 

Today, however, soilless culture experts are 
thinking not only of the commercial and war-time 
uses of their but are calculating its 
benefits in terms of meeting the direst human 
emergency that has ever faced the world. In 
collaboration with a colleague, Dr. E. E. Soskin, 
Dr. Gericke, has submitted a proposal to the 
UNRRA to introduce chemical farming in the 
liberated countries of the Dr. 
Soskin has a small experimental hydroponics 
garden in Jerusalem, and here he hopes to train 
instructors from Greece, Palestine, Yugoslavia, 
and other Mediterranean countries. 

What will be left of Europe when peace finally 
dawns, no one can say. But it is a dead certainty 
that a great portion of its most fertile farm land— 
scoured and devitalized by explosives, scorched 
and ruined by battle—will be useless for a long 
time to come. It is possible that soilless farming 
may help to save what remains of Europe’s pop- 
ulation from serious malnutrition at best and 
complete starvation at worst. 


science, 


Mediterranean. 












JUST OUT! NEW FROM COVER TO COVER 
AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 


4 Books in One! Covering: 

fh Basic principles, Servicing, 
Operation, Repair of 
1—Household Refrigeration 
2—Special Refrigeration Unitg 
3—Commercial & 
Industrial Refrigeration 

4—Air Conditioning Systems 
A gold mine of essential 
important facts for ENGI- 
NEERS, SERVICEMEN & 
USERS, 
A Good Book is a Good Friend! 
Here you have at your fingers’ 
ends a Complete Library in 
ONE_ VOLUME, the neces- 
sary data you have been look- 
ing for on: MODERN UNITS, 
SYSTEMS & MACHINES, 
REFRIGERANTS, including 
Freon, Lockers, Water Cool- 
ers, Quick Freezing & Alr 
Conditioning Systems. 
1280 Pages, 46 chapters all 
Fully Illustrated & indexed for 
Ready Reference. 
ANSWERS YOUR QUESTIONS 


Sot. Tye sntoqmation for Yourestt. 
Unies Satistied. ASK TO ste. 
Se COMPLETE @ PAY ONLY $1.A MONTH — 
AUDEL, Publishers, 49 W.23rd St., New York 10,N.Y. 


MAIL AUDELS NEW REFRIGERATION GUIDE for tree examination. It 0. K. 
I will send you $1 in 7 days; then remit $1 monthly until orice of $4 ig 
paid, Otherwise | will return it. 


ATION, 


IGER. 


AUDELS 
ONDITIONING 


R 


and AIR C 


REF: 


CAMO. owecccanneeccaeecescecce eccceeooonooeccce oo 
ROME www nccccceewoeeseseeesosscesocoecoeecoe oo 
GoeupatieR® ..accccaccaenceeneoeeseseoesooan paosaecoeae - 
Gmpleyed ty... .. . ecw www woes ceeccaesesceesce MM 





"For victory today and your own 


future tomorrow—we urge you 


to buy every War Bond you can." 














WORLD’S LOWEST PRICED 


ADDING MACHINE 









VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


FREE TRIAL 


ony $4950 


Fits vest pocket or purse. Guaranteed 
accurate. Operated as easily, and as 
reliable, 


TOTAL as machines costing many 
cost times as much. Not a toy. Substan- 
SEND NO MONEY tially made of 28-gauge —_ guar: 
anteed for life against detects in 

RASA Aa construction. ‘ou positively can’t 
culator in Beau- buy a calculator of equal quality for 
tiful, rich-look- as little money. ACCEPTED THE 





FINEST LOW PRICED CALCULATOR 
FOR OVER 30 YEARS! Operates with a 


flick of your finger. Adds, subtracts, 
iy multiplies, divides—counts up to ten mil- 
aiculotor lion. Pays for itself over and over in mis- 
takes avoided, and time save MAKES 
IDEAL GIFT. 
Sold on a positive money back guar- 
antee. Send only name and address, pay 
postman $2.50 plus postage (send full 


Money back within 


cash if outside U.S.) 
f AGENTS 


10 days if not delighted. 
WANTED! 
CALCULATOR MACHINE CO. (Mirs.) 
DEPT. 303, P. 0. BOX 1118, CHICAGO, ILLINOIS 
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improved Super Drill Grinder 
Sharpens round shank drills from 3/32” to 1-1/16" diameter 
GRINDS OLD DRILLS LIKE NEW IN 3 DIFFERENT 
DRILL POINT ANGLES, GRINDS SHORT, )IEDIUM 
AND LONG TWIST DRILLS FROM 
1%” TO 11” 
ANYONE CAN GRIND DRILLS 
LIKE FACTORY IN 25 SEC- 
ONDS. Gives a perfect center 
and clearance. Saves drills, time 
and money. No shop should 
be without the Super Drill 
Grinder GUARANTEED TO 
DO THE WORK OR —— 
BACK. The grinder that give 
- —e a rounded point 
Mail check or money order with printed address 
Your SUPER DRILL GRINDER will come by return 









mail, postage paid. Only $2.95. 
CRANDALL MFG. CO. 
Dept. FD-7, 1512 W. Slauson, Los Angeles 44, Calif. 
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Deot.3 1085 Cahionton Ave New York. 56. N. ¥ 
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~ MECHANICAL | ENGINEERING | 
PAYS! 


»sportunit > adva for t 





M 
Seawin Write 


International | Convengentanss Schools, Box 2324-G, Scranton 9, Pa, 


BUILD AND —— iN 


your own motorcycle powered mono- 
plane, at home. Easy to build, short 
run take offs, and a sweet plane to fly. 
No special tools needed. Cheap. Tested 
plans, guaranteed, $1.00. Just the plane 
you have been waiting for. ORDER 
TODAY. NOW. AEROTECH, 


op ‘Practice. 





DEPT. 15, DEARBORN, MICHIGAN. 











PATERNTS 


and TRADEMARKS 


Promptness Assured 


WILFRED E. LAWSON 
1524 K Street, N. W. Washington, D. C. 
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Gadgets Are His Business — 


[Contin rued fi ‘om page 41] 
young scientists to accept comfortable fixed 
salaries and then go into the research laboratory 
and work on any idea that happened to be per- 
colating around in their fertile brains. “Come in 
and play,” was what GE said in effect. “Come 
on in and tinker around to your heart’s content. 


Never mind how crazy your idea is. If it hits 
your fancy, go ahead and work on it. If we can 
use it, we will. If we can’t, then put it away and 


start tinkering around with something else.” 

It was a revolutionary idea at the time, and it 
has cost GE hundreds of thousands of dollars. 
But it has paid them off in millions. Take the 
case of the surgeon who came to Kearsley and 
asked him what could be done about keeping his 
glasses from misting up during an operation. “The 
reason his glasses were misting, of course,” re- 
calls Kearsley, “was that they were coming into 
contact with warm air which then condensed on 
the cool lenses. The easiest answer was to find 
a way of keeping the lenses too warm 
to occur.” Kearsley dickered around with one 
gadget after another before he finally hit on the 
simple but ingenious solution of running a small 
battery-powered heating wire around the outer 
edge of each lens. The time and materials con- 
sumed by Kearsley probably didn’t cost GE more 
than a few hundred dollars. Yet years later when 
the Army Air Forces was looking around for a 
way to keep the plastic goggles of their high- 
flying bomber crews from clouding up, Kearsley 
took a quick look back into his memory and came 
up with a wire-heating method identical in prin- 
ciple with the one he had evolved for the surgeon. 
At the latest count the number of non-fogging 
goggles that GE has sold to the AAF was reach- 
ing up into the hundreds of thousands. 

As an inventor who had shown that 
willing to tackle any problem that came 
Kearsley naturally finds himself high on the list 
of inventors whom the Army and Navy author- 
ities were anxious to have work on the more 
technical problems of war. At the beginning of 
hostilities — N zi subs were knocki 
ships like clay 
looking arou if fe yr an eNicient me 
the subs before they had a chance to strike 
handed Kearsley the job. 
night for months, Kearsley turned around and 
handed the Navy the answer. But even before he 
could catch his breath, the Army collared him 
and gave him the equally tough job of finding 


for this 


he was 


his way, 





the Navy was frantically 
thod of locating 
They 


After working day and 


geons 


‘ 






some way of scrambling un the Nazi's radar 
system so that it would be difficult for them to 
spot our raiding planes. Again Kearsley went 


back to working day and night and again he came 
up with answer. Getting into the swing of work- 
ing 16 hours a day, Kearsley then proceeded to 
develop an electrically heated flying suit for the 
Air Force, an “iron lung” for curing the frost- 
bitten feet of men stationed in the Aleutians and 
[Continued on page 169] 
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ory rm au ly to repair all radio sets. New, — = Comparison 
t t t rk almos ediately No 
ere s ! re ic itroductory  oneens included 
‘ ms tel where to look f faults and 
> in ike t ie for most jobs. “Manual BCOKS ON APPROVAL 

1 ix Bluer t 000 hin O-« ria 
) > n 28- x. ny uly $1.50 postp rid. epee back ¢ usranteed. 

Kedzie Ave SEND NO MONEY. Just mail the coupon 

SUPREME PUBLICATIONS cnicaco 12, ILL. / for a complete set of Six Big Auto Books, 

. 20th Editios Whether you are a mechanic or 





St | (GY, POCKET ADDING MACHINE | )\72 9p es Soe 


~ SG “s ‘FREE EXAMINATION OFFER 


Sti irdy steel constr uction for lifetime use. Adds, 








and tracts. aids multiplication. Capacity 999,- MAKE GOOD MONEY NOW 
199.99 A real machine—guaranteed 5 a HOLD A PERMANENT JOB 
TT sands f satisfied users send ? and . . 7 ‘ cj 

: ‘ lone t . ver America’s autos must be kept in service, 

l it - ~— Yl = on ot ; oes - - Seok — now and after the war. Men with “‘know 

ee * — ‘ 9 = it! how’* ar n demand, at big pay These 

us $ 50 es) If you send $2.50 with | ee he 3 ‘ gp ee 

Yu order pay post “ Leather- | 2 ~0ks wi relp ou ge anc ol< 

t » 2 't oe ad sition al “y our Case bse eux Sve important job, or give you a chance to 

mone b ack a 10 days’ trial step by step HOW to e into $ Re gprs now or 

Send no mon ! j | ater Any man who half tries to im- 

TAV ELLA SALES co., 13. *HA West Geonnuen, ‘New York 7, N. Y. prove himself can learn auto servicing 


and repairing by this quick reference 


5 at im: xim r 
"| sat’ iipesvements im car method. Use the JIFFY INDEX to find 
sign and operation easily understood answer to any auto 
a Engine troubies and how problem These wonder books prepared 
we a See Se bs eleven of America’s great automobile 
, > es we * 6 BIG VOLUMES engineers, Many hundreds of Brg 


illustrations. Send the coupon 
































mn I " in he: 2800 pages, 2000 illus- 
STUDY AT HOME! egally trained men win higher posi- trations, wiring | A year’s consulting privileges with 
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the : FREE ne » NOW I would like to examine your Six-Volume Set of Auto Books. 1 will 
, CASALE EXTENSION UNIVERSITY, 417 S. Dearborn St. pay the delivery 2s” only but if I choose I may return them 
| Correspondence Institution, Dept. 7493-L, Chicago S, tll. express collect 10 days se I prefer to keep them. I will 
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Help Bring Crooks to Justice Through ——~ 


CRIME DETECTION! inventions ns Wanted 
ga ee Patented or Unpatented 
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oe WSTITUTE OF APPL £0 SCleNeE, 1920 Sunnyside Ave., Dept. 235-6, Chicago 40, -— unpatented or patented, write for full details, today 
*h- CHARTERED INSTITUTE of AMERICAN INVENTORS 
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= MIC HEAVY DUTY 
nd AL WELDER FOR ONLY 








he 

im TO SAVE YOU VALUABLE TIME and MONEY! 350 

ng This portable DYNAMIC WELDER—easily carried right to the job—plugs into any convenient —— 
- properly wired 110 volt light circuit—works on IRON, STEEL, BRASS, BRONZE, AND OTHER 


COMPLETE... 


Write today for free prior- 
iy ae and partic- 
ow to quolify 


DYNAMIC SUPERCHARCED WELDER ©: 553s 


DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY — Mainte- 
, mance Men; Farmers; Mechanics; Machine Shops; Foundries; Auto, General 
5 


FARM 
lar IMPLEMENTS MeTALS—hes 8 metallic and carbon arc welding heat stages—does work you would think only 
possible with a larger more expensive machine. Once you see a DYNAMIC in operation, you 
won't want to be without it. Its simplicity will omaze you. In a year the DYNAMIC only costs 
yoo about 6c a day. Helmet, rods, cables, holder and operating instructions, etc., furnished. 











yy ore ‘eit an 
able. Get details 


Repair and Job Welding Shops; all using the DYNAMIC find it so indispensable on our 10 doy 


ond useful that they cannot offord to be without it. If inexperienced, you can easily leo 
to do a voriety of high grade welding jobs by following the practical, simplified operationy trial offer, 
and welding instructions furnished 

_ Member of the Chicago Association of Commerce 





= DYNAMIC WELDER CO. e@ 13 East 23rd St., DR, Chicago 16, Ill, 
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Waterproof, shockproof, anti-magnetic, radium 
diel and hands, unbreakable crystal, precision 
tested, sweep second hand. 

No. FN 121—I!5 jewels. stainless steel 

back $39.75 
No. FN 33I—I5 jewels, stainiess steel 

case : $49.50 
No. FN 328—17 jewels, SELF-WINDING, 

stainless steel case $59.75 
POSTPAIO FEO. TAK INCL * MAN. CRDERS PROMPTLY FILLED 

Write for Free Illustrated Booklet "FN" 

BELL WATCH COMPANY 


Time-tife Bidg., Rockefeller Center, New York 20, W. Y. 








really ones is still available. Over 100,0( 








CecrSJENGINES IN STOCK 


The G.H.Q. miniature gasoline engine that 
0 


old 1/5 H.P Complete with 
fiywheel ar d qvepeliee, fuel, 15 accessories and 
full instructions Fully bench tested and ready 
to run. Power for all models. $20 complete. Send 
only $1.00. Shipped Collect C.0.D. same day. 
Send for free illustrated Catalog of hundreds of 
plane, ut and noiby items 


GHQ MOTORS, Dept. AV7S, 40 East 21 St, New York 10, N.Y. 








DRAFTING ss 


Increased salary, larger responsibilities, a real career in- 
stead of just a job be had by 

draftsman. I.C.S 

training open te you. 





every ‘‘big nar engineering an 
acquired experience t drafting board. Many 
C.S. free box 


started by writing wv t? 
it today! It can be the most important 


International Correspondence Schools, Box 2324-G, Scranton 9, Pa, 


let. Send fo 
act of your life. 





Sent postage prepaid anywhere 
in U.S.A. for 50c. 
While they last—this unusual value 


in top quality matches. L 
stantly—burn clean. Make a 





ful gift Shipped in special 

lined fireproof container. Satisfactio . 
guaranteed | SAFETY BOOK 
Sidney P. Ram, Tobacconist MATCHES _ 


Dept. DA-65 
59 W. Monroe St., Chicago 3,11. 
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_ Gadgets Are His Business — 


[C ontinued from page 158] 
other arctic areas, a hot-wire device for cutting 
triangular bandages, and an electronic method of 
sterilizing surgical dressings. And then Kearsley 
proceeded to develop a nervous breakdown. 

Working as a gadgeteer whose time and prob- 
lems were pretty much his own was one thing, 
But working for people who not only demanded 
miracles but who wanted them delivered in a 
few weeks—that was another. Kearsley sud- 
denly found himself going into restaurants for 
lunch and then rushing out as soon as he had 
ordered, or going into a telephone booth to make 
a call and then bursting out of the cubicle before 
he had finished dialing his number. 

“So I decided to go to Maine for a rest,” recalls 
Kearsley. “It was an unlucky move. It rained 
for eight days straight and there I was cooped up 
in a cabin no bigger than a large closet. So I 
decided to go to a pleasant resthome I had heard 
about in Connecticut. That was an unluckier 
move. The windows in my room had iron bars 
an inch thick and I found myself being cared for 
by a couple of husky attendants who took away 
my pocketknife and nail file so that I wouldn't 
stab myself and who then kept peeking into my 
room at all hours of the day and night just to 
make sure that I hadn’t hung myself with my 
socks. It took me three days to convince those 
people that I had gotten into their bughouse 
quite by mistake. When they finally let me out 
I came straight back to work in my laboratory. 
I found it a lot more restful.” 

Although known as a gadget man, Kearsley has 
turned out a number of jobs that place him in 
the very foremost ranks of American inventors. 
He was one of the earliest pioneers in the de- 
hydration of food by means of high frequency, 
and his current-stabilizer device is an accessory 
which has helped to make possible the miracle 
of X-ray photography. His electronic process for 
curing rubber insulation is saving industry mil- 
lions every year, and a temperature-control ma- 
chine which he devised protects the health and 
comfort of every person who enters an air-cooled 
theater. To victims of arthritis and similar pain- 
ful ailments he has brought the blessing of a 
portable inducto-therm which enables doctors to 
treat the sufferers right in their own homes. His 
brain-wave recorder—considered one of the 
marvels of modern medicine—promises  tre- 
mendous possibilities in the diagnosis of mental 
diseases. When they can be cited, his contribu- 
tions to the armed services will probably make 
him a hero of America’s scientific front. And 
although the announcement may be a bit pre- 
mature—for the problem is still in the process of 
being licked—the chances are that in the days to 
come we'll be thanking Bill Kearsley for the 
sharp, clear images we see on our television 
screens. 

But it is in the field of almost whimsical gad- 

[Continued on page 162] 
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Prices based on first 66 months of both wars 


Source: Bureau of Labor Statistics 


Rationing, price and wage controls have held 
prices down ... but the next step is up to you! 


The silliest man (or wom- 
an) in America today is the 
one who thinks he’s ahead 
of the game when he finds 
a way around the rules of 
rationing. 

Why is he silly? 

Because every time you 
pay more than ceiling 
prices, every time you buy 
rationed goods without 
stamps, you are breaking 
down the very controls that 
have kept your cost of liv- 
ing lower in this war than 
in World War I. 


What else can you do to 
keep prices down? Tuck 
away every dollar you can 
get your hands on. Put it 
safely away into War 
Bonds, life insurance, sav- 
ings banks. 

Why? With more money 
in people’s pockets than 
goods to spend it on—every 
unnecessary thing you buy 
tends to push prices up. 

Save. Don’t spend. It’s 
common sense for today— 
safety for tomorrow. 


A United States War message prepared by the War Advertising Council; 


approved by the Office 


of War Information; and contributed by this 


magazine in cooperation with the Magazine Publishers of America, 





ONE PERSON CAN START IT! 
You give inflation a boost... 


—when you buy anything you can 
do without 


—when you buy above ceiling or 
without giving up stamps (Black 
Market) 


—when you ask more money for 
your services or the goods you sell, 





. 
SAVE YOUR MONEY. Buy and holdall 
the War Bonds youcanafford pag 


—to pay for the war and us 
protect your own future. 


Keep up your insurance, KEEP 
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Gadgets Are His Business 





[Continued from page 160] 


getry that Kearsley’s inventive personality really 
blooms. He just loves to tinker with the homely 
problems of everyday living. Watching his wife 
go through the back-breaking business of wash- 
ing the ceiling, Kearsley promptly rigged up an 
elaborate machine to do the job for her. As a 
car owner who knows the irritation of constantly 
having to adjust his headlights while driving 
along the open road, he has developed a governor- 
principle gadget which automatically raises the 
lightbeams when he drives fast and lowers them 
when he goes slow. As a man who likes to be 
warm in bed without having to suffer the crush- 
ing load of half a dozen blankets, he devised a 
light electrically-heated cover which turns off 
and on automatically to maintain a predetermined 
temperature. As a man who hates unpleasant 
noises, he has replaced his front-door bell with a 
set of electric which heralds his guests 
into his living room to the lilting strains of Com- 
ing Through the Rye. As a man who doesn’t like 
to have to remember to wind the clock at night, 
he has invented a rising bell that rings promptly 
at 7:30 every morning—except Sunday. And as 
a man who hates to be bothered with having to 
let in or put out the cat he has developed a 
photoelectric-cell gadget which permits his own 
jet-black pet to come and go as she pleases 
through a small hole in a cellar window. How- 


chimes 


ever, should a cat of another color attempt to do 


the same, the photocell activates a small door 
which can be slammed shut to deliver an awful 
sock on the puss. 

Of all Kearsley’s gadgets, however, the one by 
which he opens and closes his garage doors best 
demonstrates his ingenuity of avoiding the pit- 
falls that beset every inventor. Like many an- 
ether car owner, Kearsley found that his garage 
doors often stuck because of ice or mud that had 
accumulated on the ground. So instead of hav- 
ing them swing sideways in the usual manner, he 
decided to have them swing upward into the top 
of the garage. He bolted them together, installed 
greased guide rods on either side of the doorway, 
affixed some pulleys and a counterweight, and the 
job was done. Being a scientist, however, he 
couldn’t stop there. He had to install a motor 
to relieve him of the work of either lifting the 
door up into the top of the garage or of pulling 
it down. And then being a gadgeteer he had to 
go still a step further. He had to figure out a 
way of opening and closing the doors without 
getting out of his car. He first considered a 
photoelectric-cell set up which he could activate 
with his headlights. But then he quickly realized 
that this device would respond to the headlights 
ef any other car that came up his driveway. He 
then considered «sing the sound of his horn as 
an activator. But this too he had to discard be- 
cause of the possibility of the doors being opened 
and shut by the horns of cars passing in the street. 
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He even considered supersonics, and then dise 
carded that idea because of the possibility that 
some neighbor might have a supersonic dog 
whistle that would have the garage doors bounc. 
ing open and closed every time the neighbors 
whistled for his pup. He finally hit upon a short- 
wave transmitter which he could install in his 
car and whose signal would be far enough out of 
the ordinary short-wave band so as not to dis. 
turb his neighbors’ radio reception. Now as he 
comes up his driveway, he merely presses a 
button below his dashboard, and by the time he 
reaches his garage the doors have risen up out 
ef the way. Leaving his car in the garage, he 
enters his house through the kitchen, presses an- 
other short-wave button, and down comes the 
doors. In the morning he presses the same house 
button, and the doors are open by the time he 
reaches the garage. As he rolls down his drive- 
way he presses the car button, and this time— 
with pardonable pride—he is liable to glance back 
over his shoulder to watch the door sliding down 
into place. 

“But you see the problems that were involved,” 
says Kearsley. “It wasn’t only a question of how 
to get the thing to work, but of how to keep it 
from working when it shouldn’t work. Perhaps 
you know the story of the great inventor who 
worked for years on a device by which, merely 
by pressing a button, he was able to cause a bath- 
tub that was filled with water of precisely the 
right temperature to come rolling out into his 
living room. When he got it perfected he invited 
a number of distinguished colleagues to his home 
for a demonstration. ‘Gentlemen,’ he announced, 
‘what you are about to witness will, I am sure, 
astound each and every one of you,’ and with that 
he pushed the button. Sure enough the bathtub 
rolled in and sure enough it was filled with water 
of precisely the right temperature. But what 
really astounded his colleagues was that, seated 
in the tub scrubbing her back like mad, was the 
inventor’s wife.” And then with a look of mock 
pain to indicate the patient contempt that only a 
first-rate inventor can feel for a bungling ama- 
teur, Bill Kearsley shrugs his shoulders wearily 
and adds, “Obviously a simple case of an inventor 
who just didn’t have the ability to think the prob- 
lem all the way through.”—Don Romero. 


Pearls of the common edible oyster, says 4 
museum curator, are practically worthless be- 
cause they have no more luster than the inside 
of an ordinary oyster shell. 


If all railroad tracks in the United States were 
extended in a single line, it would take a train 
traveling at the rate of a mile a minute 292 days 
to run from one end of the track to the other. 
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BIG MONEY 
INDEPENDENCE 


A PROFITABLE 
LIFETIME 
BUSINESS 
OF 
youR own / 


PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
spare time and be set with a business of your own when the war is over. 
You don’t need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don’t gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 


If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age’should be no barrier—nor should any minor physical 


handicap. 
New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course written 
by and used by repairmen the country over. Price of course is so low that 
the savings on your own household appliance repairs will quickly pay for it. 
Act now! Mail the handy coupon below today. 


~—-—-~-Read What Our Students Say About Coursey — — — 


T really believe your course the The Course in Appliance I am a mechanic for the 
best investment a mechanically Servicing arrived a few days Western Union Telegraph 
minded man can make.—Claude ago. Want to take out a Co. Three days after receiv- 
E, Allen, Indianapolis, Ind. few minutes of my valuable ing the lessons in refrigera- 
time to let you know that = i a earned ~ cost 
, ’ is “ _ pened ol ve course.—Henry Ss. 
Appliance Repairing and I must pool me bg — Lee, Washington, D. C, 
9g a — Pa aaa L opened up my Fix-It shop. I work day times at the 
am only sorry did not have I must admit that you told = shipyard and after 4:00 
said Course some years ago I the truth when you said that P.M. I operate from my 
have learned so much more it contains quite a bit more cellar and garage. I average 
through this course I would not information than I bar- $10.00 to $15.00 clear every 
part with it.—Charles Schwarz, gained for.—P. J, Bretl, day.—Walter Hanhy, Brook- 
Hamilton, Ohio, Sebring, Ohio, ton, Mass, 


GET STARTED TODAY — MAIL THIS COUPON 
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I have received your Course in 


CHRISTY SUPPLY CO. 

2835 N. Central Ave., Dept. 0-2006 

Chicago 34, Illinois 

Please send me free Illustrated literature about America 
Fastest Growing Industry —-ELECTRICAL APPLIANC 
REPAIRING. 
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Name ..ccccccscccccccsccccccccccccccccccsseccsccccccseess 
AGAreSS .cccccevccccccccccceccccccoesesceseseseceseeeeeess 
State. .cccccves 


Buy War Savings Bonds and Stamps regularly. 
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THIS AMAZING FLASHLIGHT BATTERY 


EN YOU NEED IT... : 
_— WMEVEN FOR YEARS AND YEARS 
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STAYS FRESH 


STAYS FRESH 
FOR OUR FIGHTERS 


FOR YOU 
Now some fortunate flashlight 


owners can again fill their flashlights 
with Ray-O-Vac LEAKPROOFS for 

they are temporarily available (subject 

to the demands of the armed forces). 
LEAKPROOF is the one and only 


sealed-in-steel battery that is i? & ‘VAC > 
guaranteed to protect your . 
flashlight against corrosion damage. . 
LEAKPROOFS last longer, 
stay fresh for years and years. 


w= FLASHLIGHT BATTERIES 


RAY-0-VAC COMPANY, MADISON 4, WISCONSIN 
OTHER FACTORIES AT CLINTON, MASS. + LANCASTER, OHIO + SIOUX CITY, 1OWA+ FOND DU LAC, WIS.» MILWAUKEE, WIS. 9 





